Seymour Johnson AFB
North Carolina

of Engineers
Savannah District

Solicitation Number

DACAZ21-01-R-0060

Operations, Maintenance and Stor age Facilities
FY-02, Lineltem VKAGO001162

Volumell of I11

Divisions 3 through 12
December 2001

THISSOLICITATION ISUNRESTRICTED PURSUANT TO THE
"BUSINESS OPPORTUNITY DEVELOPMENT REFORM ACT OF 1988"
(PUBLIC LAW 100-656)

U.S.ARMY ENGINEER DISTRICT, SAVANNAH
CORPS OF ENGINEERS
100 WEST OGLETHORPE AVENUE
SAVANNAH, GEORGIA 31401-3640



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

PRQIECT TABLE OF CONTENTS
DI VISI ON 01 - GENERAL REQUI REMENTS

01090 SOURCES FOR REFERENCE PUBLI CATI ONS
01330 SUBM TTAL PROCEDURES

01355 ENVI RONMENTAL PROTECTI ON

01451 CONTRACTOR QUALI TY CONTRCL

01500 TEMPORARY CONSTRUCTI ON FACI LI TI ES
01780 AS-BU LT DRAW NGS SUBM TTALS

DIVISION 02 - SITE WORK

02091 PCB BALLASTS, TRANSFORMERS AND HAZARDOUS WASTE LAMP REMOVAL AND
RECYLI NG

02220 DEMCLI TI ON

02300 EARTHWORK

02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BU LDI NG5

02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

02364 TERM Tl Cl DE TREATMVENT MEASURES FOR SUBTERRANEAN TERM TE CONTROL

02374 CGEOSYNTHETI C DRAI NAGE LAYER

02510 WATER DI STRI BUTI ON SYSTEM

02531 SAN TARY SEWERS

02547 BI TUM NOUS PAVEMENT W TH BASE COURSE

02621 FOUNDATI ON DRAI NAGE SYSTEM

02630 STORM DRAI NAGE SYSTEM

02754 CONCRETE PAVEMENTS FOR SMALL PRQIECTS

02770 CONCRETE SI DEWALKS AND CURBS AND GQUTTERS

02921 SEEDI NG

02922 SODDI NG

02930 EXTERI OR PLANTI NG

DI VI SI ON 03 - CONCRETE

03100 STRUCTURAL CONCRETE FORMAORK

03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
03200 CONCRETE REI NFORCEMENT

03300 CAST-1 N PLACE STRUCTURAL CONCRETE

03410 PLANT- PRECAST STRUCTURAL CONCRETE

DI VISI ON 04 - MASONRY

04200 MASONRY
04220 NONBEARI NG MASONRY VENEER/ STEEL STUD WALLS
04900 CLEANI NG OF MASONRY

DI VISION 05 - METALS

05120 STRUCTURAL STEEL

05210 STEEL JOA STS

05300 STEEL DECKI NG

05450 PRE- ENG NEERED LI GAT GAUGE STEEL TRUSSED FRAMES
05500 M SCELLANEQUS METAL

PRQJECT TABLE OF CONTENTS Page 1



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES
SEYMOUR JOHNSON AFB, NC

DI VISION 06 - WOODS & PLASTI CS

06100 ROUGH CARPENTRY
06200 FI NI SH CARPENTRY

DI VISION 07 - THERVAL & MO STURE PROTECTI ON

07132 BI TUM NOUS WATERPROCFI NG
07220 ROOF | NSULATI ON

07412 NON- STRUCTURAL METAL ROCFI NG
07551 MODI FI ED Bl TUVEN ROCFI NG
07600 SHEET METALWORK, GENERAL
07840 FI RESTOPPI NG

07900 JO NT SEALI NG

DI VISION 08 - DOORS & W NDOWS

08110 STEEL DOORS AND FRAMES
08210 WOOD DOCRS

08520 ALUM NUM AND ENVI RONMENTAL CONTROL ALUM NUM W NDOWS

08700 BU LDERS HARDWARE
08810 GLASS AND GLAZI NG

DI VISION 09 - FIN SHES

09225 STUCCO

09250 GYPSUM WALLBQOARD
09510 ACOUSTI CAL CEI LI NGS
09650 RESI LI ENT FLOORI NG
09680 CARPET

09720 WALLCOVERI NGS

09900 PAI NTI NG GENERAL

DI VISION 10 - SPECI ALTI ES

10100 VI SUAL COMMUNI CATI ONS SPECI ALTI ES
10201 METAL WALL LOUVERS

10440 | NTERI OR SI GNAGE

DI VISION 12 - FURN SHI NGS

12490 W NDOW TREATMENT
12600 THEATER CHAI RS

DI VISION 13 - SPECI AL CONSTRUCTI ON

13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT
13280 ASBESTOS ABATEMENT

13721 SMALL | NTRUSI ON DETECTI ON SYSTEM

13851 FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE
13930 WET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

DI VISION 15 - MECHANI CAL

PRQJECT TABLE OF CONTENTS Page 2

DACA21- 01- R- 0060



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

15070 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT

15080 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS

15400 PLUMBI NG GENERAL PURPOSE

15569 WATER AND STEAM HEATING OAL, GAS OR BOIH, UP TO 20 MBTUH
15650 CENTRAL REFRI GERATED Al R- CONDI TI ONI NG SYSTEM

15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
15951 DIRECT DId TAL CONTROL FOR HVAC

15990 TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS

15995 COWM SSI ONI NG OF HVAC SYSTEMS

DI VISION 16 - ELECTRI CAL

16370 ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL
16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
16415 ELECTRI CAL WORK, | NTERI OR

16710 PREM SES DI STRI BUTI ON SYSTEM

16770 PUBLI C ADDRESS SYSTEMS

-- End of Project Table of Contents --

PRQJECT TABLE OF CONTENTS Page 3



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

SECTI ON TABLE OF CONTENTS
DI VI SION 03 - CONCRETE
SECTI ON 03100
STRUCTURAL CONCRETE FORMACRK

05/ 98

PART 1 GENERAL

1 REFERENCES
2 SUBM TTALS
3 DESI GN

4 OM TTED

N N

PART 2 PRODUCTS

FORM MATERI ALS

Fornms For O ass B Finish
Fornms For O ass C Finish
Onitted

Retai n-In-Pl ace Metal Forns
Onitted

Form Ti es

Form Rel easi ng Agents

NN
PEPEREREPERERE
No oA wWN R

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
3.1.1 For mnor k

3.2 CHAMFERI NG

3.3 COATI NG

3.4 REMOVAL OF FORMS

-- End of Section Table of Contents --

SECTI ON 03100 Page 1



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

CEGS- 03100 (May 1998)
I ncl udes changes through Notice 1 (March 2001)
SECTI ON 03100

STRUCTURAL CONCRETE FORMACRK
05/ 98

I ncl udes Speci al Change (Submittal Paragraph)(June/ August 2000)
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 347R (1994) GQuide to Formwork for Concrete

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA ANSI / AHA A135. 4 (1995) Basic Hardboard

DEPARTMENT OF COMVERCE ( DOC)

DOC PS 1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data

Form Material s

Manufacturer's data including literature describing form
mat eri al s, accessories, and formrel easi ng agents.

For m Rel easi ng Agents

Manuf acturer's reconmendati on on nethod and rate of application
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of formrel easi ng agents.

1.3 DESI GN
Formmork shal |l be designed in accordance with nethodol ogy of ACI 347R for
anticipated | oads, lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirenents of the class of finish
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Forns shal
be capabl e of wi thstanding the pressures resulting from placenent and
vi bration of concrete.

1.4 OMTTED

PART 2 PRODUCTS

2.1 FORM MATERI ALS

2.1.1 Forms For Class B Finish

Fornms for Class B finished surfaces shall be plywood panels conformng to

DOC PS 1, Grade B-B concrete formpanels, Class | or II. OQher form
materials or liners may be used provided the snoot hness and appearance of
concrete produced will be equivalent to that produced by the plywood

concrete formpanels. Forns for round columms shall be the prefabricated
seanl ess type

2.1.2 Forns For O ass C Finish

Fornms for Class C finished surfaces shall be shiplap |unber; plywood
conformng to DOC PS 1, Grade B-B concrete formpanels, Cass | or Il
tenpered concrete form hardboard conformng to AHA ANSI/ AHA Al135. 4; ot her
approved concrete formmaterial; or steel, except that steel |ining on wood
sheat hing shall not be used. Forns for round colums nmay have one vertica
seam

2.1.3 Ontted
2.1. 4 Ret ai n-1 n-Pl ace Metal Forns

Retai n-in-place nmetal forms for concrete slabs and roofs shall be as
specified in Section 05300 STEEL DECKI NG

2.1.5 Ontted
2.1.6 Form Ti es

Formties shall be factory-fabricated netal ties, shall be of the renpvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval
Solid backing shall be provided for each tie. Except where renobvable tie
rods are used, ties shall not |leave holes in the concrete surface | ess than
1/4 inch nor nore than 1 inch deep and not nore than 1 inchin dianeter.
Rermovabl e tie rods shall be not nore than 1-1/2 inches in dianeter.
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2.1.7 For m Rel easi ng Agents

Form rel easi ng agents shall be comrercial fornulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnent of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
conpounds.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 For mwor k

Fornms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirenents specified in
Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Were concrete surfaces are to
have a Class A or Cass B finish, joints in form panels shall be arranged
as approved. \Where forns for continuous surfaces are placed in successive
units, the forns shall fit over the conpleted surface to obtain accurate
alignment of the surface and to prevent |eakage of nortar. Forns shall not
be reused if there is any evidence of surface wear and tear or defects
which would inpair the quality of the surface. Surfaces of forns to be
reused shall be cleaned of nortar from previous concreting and of all other
foreign material before reuse. Formties that are to be conpletely

wi t hdrawn shall be coated with a nonstaining bond breaker

3.2 CHAVFERI NG

Except as otherw se shown, external corners that will be exposed shall be
chanf ered, bevel ed, or rounded by nol dings placed in the forns.

3.3 COATI NG

Fornms for Class B finished surfaces shall be coated with a formrel easing
agent before the formor reinforcenent is placed in final position. The
coating shall be used as recommended in the manufacturer's printed or
witten instructions. Forns for Class C finished surfaces may be wet with
water in lieu of coating i medi ately before placing concrete, except that
in cold weather with probable freezing tenperatures, coating shall be
mandat ory. Surplus coating on formsurfaces and coating on reinforcing
steel and construction joints shall be renoved before placing concrete.

3.4 REMOVAL OF FORMS

Fornms shall be renmpved preventing injury to the concrete and ensuring the
conpl ete safety of the structure. Formmork for columms, walls, side of
beans and other parts not supporting the weight of concrete nay be renoved
when the concrete has attained sufficient strength to resist danage from

t he renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renbved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
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Supporting forms or shores shal

strength has reached 70 percent of design strength,
cured cylinders or other approved nethods.
denonstrated by job-cured test specinens.
be provided in nunbers as directed and shal
in addition to those required for concrete quality control

be renpved fromnolds at the age of 24 hours and shal
the sane curing and protection as the structures they

formrenoval purposes shal
shal |
i nsof ar as possi bl e,
represent.

not be

removed before the concrete

as determned by field

This strength shall be

The job-cured test specinens for
be
The speci nens

receive,

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe

pl unb:

a. In the lines and
surfaces of col ums,
piers, walls and
in arises

b. For exposed corner
col umms, control -j oi nt
grooves, and ot her
conspi cuous |ines

2. Variation fromthe
|l evel or fromthe
grades i ndicated
on the draw ngs:

a. In slab soffits,
ceilings, beamsoffits,
and in arises, neasured
before renoval of
supporting shores

b. In exposed lintels,
sills, parapets,
hori zontal grooves,
and ot her conspi cuous
l'ines

3. Variation of the linear
building lines from
est abl i shed position
in plan

4, Variation of distance
bet ween wal | s, col umms,
partitions

I n any
| ength

Maxi mu
| ength

I n any
| ength
Maxi mu

I n any
| ength
I n any
feet o

Maxi mu
| ength

I n any
| ength
Maxi mu

Maxi mu

1/4 in
but no

one bay, and not

t ot al

10 feet of
................. 1/ 4 inch
mfor entire
................... 1 inch
20 feet of
........... ---- 1/4 inch
mfor entire
.................. 1/ 2 inch
10 feet of
------------------ 1/4 inch
bay or in any 20
f length---------- 3/8 inch
mfor entire
................. 3/4 inch
bay or in any 20 feet of
................ 1/4 inch
mfor entire
.................. 1/ 2 inch
20 feet --------- 1/2 inch
2 1 T 1 inch
ch per 10 feet of distance,
t nore than 1/2 inch in any

nore than 1 inch
vari ation
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TABLE 1

TOLERANCES FOR FORMED SURFACES

Variation in the
sizes and | ocations
of sleeves, floor
openi ngs, and wall opening
Variation in

Cross-sectiona

di mensi ons of col umms

and beans and in the

t hi ckness of slabs and walls

Foot i ngs:

a. Variation of dinensions
in plan

b. M spl acenent of
eccentricity

c. Reduction in thickness
of specified thickness

Variation in steps:
a. Inaflight of stairs

b. In consecutive steps

End of Section --

MNUS ---------------- 1/4 inch
Plus ---------cooooot 1/2 inch
MNUS ----------------- 1/4 inch
Plus ------------------ 1/2 inch
MNUS ----------=--~--—---- 1/2 inch
Plus ------------------- 2 inches
when forned or plus 3 inches

when pl aced agai nst unforned

excavati on

2 percent of the footing
width in the direction of

m spl acenment but not nore than

2 inches

MNUS =-------=-“--==--- 5 percent
Ri SelI -------"c e -- 1/ 8 | nCh

Tread ------------------ 1/4 inch

Ri Sef ----- e e - - - 1/ 16 | nCh
Tread ---------=---=------ 1/ 8 inch
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CEGS- 03150 (May 1998)
I ncl udes changes through Notice 1 (CQOctober 2000)
SECTI ON 03150

EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
05/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHVAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 111 (1983; R 1996)) lnorganic Matter or Ash in
Bi t um nous Materials
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA A135. 4 (1995) Basic Hardboard

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 109/ A 109M (1998a) Steel, Strip, Carbon, Cold-Rolled

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 480/ A 480M (1999b) General Requirenents for

Fl at-Rol | ed Stainless and Heat - Resi sting
Steel Plate, Sheet, and Strip

ASTM A 570/ A 570M (1998) Steel, Sheet and Strip, Carbon,
Hot-Rol l ed, Structural Quality

ASTM B 370 (1998) Copper Sheet and Strip for Building
Construction

ASTM C 919 (1984; R 1998) Use of Sealants in
Acoustical Applications

ASTM C 920 (1998) El astoneric Joint Seal ants

SECTI ON 03150 Page 3
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

COE CRD-C 513

412

471

1190

1191

1751

1752

1854

2628

2835

5249

5329

CORPS OF ENG NEERS ( COE)

(1986; R 1998) Bitunen Content

(1995) Loss on Heating of QI and
Asphal ti ¢ Conpounds

(1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tension

(1998el ) Rubber Property - Effect of
Li qui ds

(1997) Concrete Joint Seal er, Hot-Applied
El astic Type

(1984; R 1994el)
Concrete Joint Seal ers

(1999) Preformed Expansion Joint Filler
for Concrete Paving and Structura
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

(1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

(1996) Jet-Fuel - RResi stant Concrete Joint
Seal er, Hot-Poured El astic Type

(1991; R 1998) Prefornmed Pol ychl oroprene
El astoneric Joint Seals for Concrete
Pavenent s

(1989; R 1998) Lubricant for Installation
of Preforned Conpression Seals in Concrete
Pavenent s

(1995) Backer Material for Use Wth Cold
and Hot - Applied Joint Sealants in
Portl and- Cenent Concrete and Asphalt Joints

(1996) Standard Test Method for Seal ants
and Fillers, Hot-Applied, for Joints and
Cracks in Asphaltic and Portland Cenent
Concrete Pavenents

(1974) Corps of Engineers Specifications
for Rubber Waterstops
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1.

CCE CRD-C 572 (1974) Corps of Engineers Specifications
for Pol yvinyl chl ori de Waterstop

2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Wt er st ops

Shop drawi ngs and fabrication drawi ngs provi ded by the
manuf acturer or prepared by the Contractor.

SD- 03 Product Data

Pref ormed Expansion Joint Filler
Seal ant
Wt er st ops

Manufacturer's literature, including safety data sheets, for
preforned fillers and the lubricants used in their installation;
fiel d-nol ded seal ants and priners (when required by seal ant
manuf acturer); prefornmed conpression seals; and waterstops.

Pref ormed Expansion Joint Filler
Seal ant
Wt er st ops

Manufacturer's recommended instructions for installing preforned
fillers, field-nol ded seal ants; prefornmed conpression seals; and
wat er st ops; and for splicing non-netallic waterstops.

SD- 04 Sanpl es
Lubricant for Prefornmed Conpression Seals

Specinens identified to indicate the manufacturer, type of
material, size and quantity of material, and shipnent or |ot
represented. Each sanple shall be a piece not less than 9 ft of 1
inch nomnal width or wider seal or a piece not less than 12 ft of
conpression seal less than 1 inch nom nal width. One quart of
| ubricant shall be provided.

Fi el d- Mol ded Type
One gallon of field-nolded seal ant and one quart of priner (when
prinmer is recommended by the sealant manufacturer) identified to

i ndi cate manufacturer, type of material, quantity, and shipnent or
| ot represented.

SECTI ON 03150 Page 5



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

Non-netallic Materials

Specinens identified to indicate nanufacturer, type of naterial
size, quantity of material, and shipnment or |ot represented. Each
sanpl e shall be a piece not less than 12 inch long cut from each
200 ft of finished waterstop furnished, but not less than a tota
of 4 ft of each type, size, and lot furnished. One splice sanple
of each size and type for every 50 splices made in the factory and
every 10 splices nade at the job site. The splice sanples shal
be nmade using straight run pieces with the splice |ocated at the
m d-1ength of the sanple and finished as required for the
installed waterstop. The total length of each splice shall be not
| ess than 12 inches | ong.

SD-07 Certificates

Pref ormed Expansion Joint Filler
Seal ant
Wt er st ops

Certificates of conpliance stating that the joint filler and
sealant materials and waterstops conformto the requirenents
speci fi ed.

1.3 DELI VERY AND STORAGE

Mat eri al delivered and placed in storage shall be stored off the ground and
protected fromnoisture, dirt, and other contam nants. Sealants shall be
delivered in the manufacturer's original unopened containers. Sealants
whose shelf life has expired shall be renmobved fromthe site.

PART 2 PRODUCTS

2.1 CONTRACTI ON JO NT STRI PS
Contraction joint strips shall be 1/8 inch thick tenpered hardboard
conformng to AHA A135.4, Class 1. In lieu of hardboard strips, rigid
pol yvi nyl chl ori de (PVC) or high inpact polystyrene (H PS) insert strips
specifically designed to induce controlled cracking in slabs on grade may
be used. Such insert strips shall have renpbvable top section

2.2 PREFORVED EXPANSI ON JO NT FI LLER
Expansion joint filler shall be preformed material conformng to ASTM D 1751
or ASTM D 1752. Unless otherwise indicated, filler material shall be 1/2
inch thick and of a width applicable for the joint formed. Backer
materi al, when required, shall conformto ASTM D 5249.

2.3 SEALANT

Joint sealant shall conformto the foll ow ng:

2.3.1 Pref ormed Pol ychl oroprene El astoneric Type
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ASTM D 2628.
2.3.2 Lubricant for Preformed Conpression Seals
ASTM D 2835.
2.3.3 Hot - Pour ed Type
ASTM D 1190 tested in accordance with ASTM D 1191.
2.3. 4 Fi el d- Mol ded Type
ASTM C 920, Type M for horizontal joints or Type NS for vertical joints,
Class 25, and Use NT. Bond breaker material shall be polyethyl ene tape,
coated paper, netal foil or simlar type materials. The back-up nmateri al
shal | be conpressible, non-shrink, nonreactive with seal ant, and
non- absorptive material type such as extruded butyl or polychl oroprene
rubber.
2.3.5 Hot - Appl i ed Jet - Fuel Resistant Type
ASTM D 1854 tested in accordance with ASTM D 5329.
2.4  \WATERSTOPS
Intersection and change of direction waterstops shall be shop fabricated.
2.4.1 FIl exi bl e Met al
Copper waterstops shall conformto ASTMB 152 and ASTM B 370, 60 soft
anneal tenper and 20 oz nass per sq ft sheet thickness. Stainless steel
wat er st ops shall conformto ASTM A 167 and ASTM A 480/ A 480M UNS S30453
(Type 304L), and 20 gauge thick strip.
2.4.2 Ri gid Metal
Fl at steel waterstops shall conformto ASTM A 109/ A 109M No. 2 (half hard)
tenper, No. 2 edge, No. 1 (natte or dull) finish or ASTM A 570/ A 570M
G ade 40.
2.4.3 Non-Metallic Materials®
Non-netal lic waterstops shall be manufactured froma prime virgin resin;
reclainmed material is not acceptable. The conpound shall contain
pl asticizers, stabilizers, and other additives to neet specified
requi renents. Rubber waterstops shall conformto COE CRD- C 513.
Pol yvi nyl chl ori de waterstops shall conformto COE CRD-C 572. Thernopl astic
el astomeri c rubber waterstops shall conformto ASTM D 471.
2.4. 4 Non- Metal lic Hydrophilic
Swel | abl e strip type conmpound of polymer nodified chl oroprene rubber that

swel I' s upon contact with water shall conformto ASTM D 412 as foll ows:

SECTI ON 03150 Page 7



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

Tensile strength 420 psi mninum ultimte el ongation 600 percent m ni mum
Har dness shall be 50 m nimumon the type A duronmeter and the volunetric
expansion ratio in distilled water at 70 degrees F shall be 3 to 1 m ninum

2.4.5 Preformed El astic Adhesive
Preforned plastic adhesive waterstops shall be produced from bl ends of
refi ned hydrocarbon resins and plasticizing compounds reinforced with inert
mneral filler, and shall contain no solvents, asbestos, irritating funes

or obnoxi ous odors. The conpound shall not depend on oxidi zi ng,
evaporating, or chemcal action for its adhesive or cohesive strength.

2.4.5.1 Chemi cal Conposition

The chemi cal conposition of the sealing conpound shall neet the
requi renents shown bel ow

PERCENT BY WEI GHT

COVPONENT M N. MAX. TEST
Bi tunmen (Hydrocarbon plastic) 50 70 ASTM D 4
Inert Mneral Filler 30 50 AASHTO T 111
Vol atile Matter 2 ASTM D 6

2.4.5.2 Adhesi on Under Hydrostatic Pressure
The seal ing conpound shall not leak at the joints for a period of 24 hours
under a vertical 6 foot head pressure. In a separate test, the sealing
conpound shall not |eak under a horizontal pressure of 10 psi which is
reached by slowy applying increnments of 2 psi every mnute.

2.4.5.3 Sag of Fl ow Resi stance
Saggi ng shall not be detected when tested as follows: Fill a wooden form
1 inch wide and 6 inches long flush with sealing conpound and place in an
oven at 135 degrees F in a vertical position for 5 days.

2.4.5. 4 Cheni cal Resi stance
The seal i ng conpound when i nmersed separately in a 5% solution of caustic
pot ash, a 5% solution of hydrochloric acid, 5% solution of sulfuric acid
and a saturated hydrogen sul fide solution for 30 days at ambi ent room
tenperature shall show no visible deterioration.

PART 3 EXECUTI ON

3.1 JANTS
Joints shall be installed at |ocations indicated and as authori zed.

3.1.1 Contraction Joints

Contraction joints may be constructed by inserting tenpered hardboard
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strips or rigid PVC or HPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
after concrete has set. Joints shall be approximtely 1/8 inch w de and
shall extend into the slab one-fourth the slab thickness, mninum but not
less than 1 inch.

3.1.1.1 Joint Strips

Strips shall be of the required dinensions and as |long as practicable.
After the first floating, the concrete shall be grooved with a tool at the
joint locations. The strips shall be inserted in the groove and depressed
until the top edge of the vertical surface is flush with the surface of the
slab. The slab shall be floated and finished as specified. Wrking of the
concrete adjacent to the joint shall be the m nimum necessary to fill voids
and consolidate the concrete. Were indicated, the top portion of the
strip shall be sawed out after the curing period to forma recess for

seal er. The renovabl e section of PVC or H PS strips shall be discarded and
the insert left in place. True alignnent of the strips shall be maintained
during insertion.

3.1.1.2 Sawed Joints

Joint sawi ng shall be early enough to prevent uncontrolled cracking in the
sl ab, but late enough that this can be acconplished wi thout appreciable
spalling. Joints shall be cut no later than 8 hours after concrete

pl acenent. Concrete sawi ng nachi nes shall be adequate in nunber and power,
and with sufficient replacenent blades to conplete the sawing at the
required rate. Joints shall be cut to true alignnent and shall be cut in
sequence of concrete placement. Sludge and cutting debris shall be renoved.

3.1.2 Expansi on Joints

Prefornmed expansion joint filler shall be used in expansion and isolation
joints in slabs around col ums and between sl abs on grade and vertica
surfaces where indicated. The filler shall extend the full slab depth,

unl ess otherwi se indicated. The edges of the joint shall be neatly
finished with an edging tool of 1/8 inch radius, except where a resilient
floor surface will be applied. Were the joint is to receive a seal ant,
the filler strips shall be installed at the proper |evel below the finished
floor with a slightly tapered, dressed and oil ed wood strip tenporarily
secured to the top to forma recess to the size shown on the drawi ngs. The
wood strip shall be renoved after the concrete has set. Contractor nay opt
to use a renovabl e expansion filler cap designed and fabricated for this
purpose in lieu of the wood strip. The groove shall be thoroughly cl eaned
of laitance, curing conpound, foreign materials, protrusions of hardened
concrete, and any dust which shall be bl own out of the groove with oil-free
conpressed air.

3.1.3 Joi nt Seal ant
Sawed contraction joints and expansion joints in slabs shall be filled with
joint sealant, unless otherw se shown. Joint surfaces shall be clean, dry,

and free of oil or other foreign nmaterial which would adversely affect the
bond between seal ant and concrete. Joint sealant shall be applied as
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recomended by the manufacturer of the seal ant.
3.1.3.1 Joints Wth Preformed Conpression Seal s

Conpression seals shall be installed with equi pment capable of installing
joint seals to the prescribed depth without cutting, nicking, tw sting, or
ot herwi se distorting or danmging the seal or concrete and with no nore than
5 percent stretching of the seal. The sides of the joint and, if

necessary, the sides of the conpression seal shall be covered with a
coating of lubricant. Butt joints shall be coated with |ibera

applications of |ubricant.

3.1.3.2 Joints Wth Fiel d- Mbl ded Seal ant

Joints shall not be seal ed when the sealant material, anmbient air, or
concrete tenmperature is less than 40 degrees F. Wien the sealants are
neant to reduce the sound transm ssion characteristics of interior walls,
ceilings, and floors the guidance provided in ASTM C 919 shall be foll owed.
Joints requiring a bond breaker shall be coated with curing conpound or
wi th bitum nous paint. Bond breaker and back-up material shall be
installed where required. Joints shall be primed and filled flush with
joint sealant in accordance with the manufacturer's recomendati ons.

3.2 WATERSTOPS, | NSTALLATI ON AND SPLI CES

Wat erstops shall be installed at the |ocations shown to forma continuous
wat er-tight diaphragm Adequate provision shall be nade to support and
conpletely protect the waterstops during the progress of the work. Any
wat er st op punctured or damaged shall be repaired or replaced. Exposed
wat er st ops shall be protected during application of formrel ease agents to
avoi d being coated. Suitable guards shall be provided to protect exposed
proj ecting edges and ends of partially enbedded wat erstops from danage when
concrete placenent has been discontinued. Splices shall be nade by
certified trai ned personnel using approved equi pnent and procedures.

3.2.1 Copper And Stainless Stee

Splices in copper waterstops shall be lap joints nmade by brazing. Splices
in stainless steel waterstops shall be welded using a TIG or MG process
utilizing a weld rod to match the stainless. Al welds shall not be
anneal ed to naintain physical properties. Carbon flane shall not be used
in the annealing process. Damaged waterstops shall be repaired by renoving
damaged portions and patching. Patches shall overlap a mnimumof 1 inch
ont o undamaged portion of the waterstop

3.2.2 Fl at St eel

Splices in flat steel waterstops shall be properly aligned, butt wel ded,
and cl eaned of excessive material

3.2.3 Non-Metallic

Fittings shall be shop nade using a nachine specifically designed to
nmechanically weld the waterstop. A miter guide, proper fixturing (profile
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dependant), and portable power saw shall be used to mter cut the ends to
be joined to ensure good alignment and contact between joined surfaces.
The splicing of straight | engths shall be done by squaring the ends to be
joined. Continuity of the characteristic features of the cross section of
the waterstop (ribs, tabular center axis, protrusions, etc.) shall be

mai nt ai ned across the splice.

3.2.3.1 Rubber Waterstop

Splices shall be vul cani zed or shall be made using cold bond adhesive as
recommended by the manufacturer. Splices for TPE-R shall be as specified
for PVC

3.2.3.2 Pol yvi nyl Chl ori de Waterstop

Splices shall be nade by heat sealing the adjacent waterstop edges together
using a thernmoplastic splicing iron utilizing a non-stick surface
specifically designed for waterstop wel ding. The correct tenperature shal
be used to sufficiently nelt without charring the plastic. The spliced
area, when cool ed, shall show no signs of separation, holes, or other

i nperfections when bent by hand in as sharp an angl e as possi bl e.

3.2.3.3 Qual ity Assurance

Edge welding will not be permitted. Centerbulbs shall be conpressed or

cl osed when wel ding to non-centerbulb type. Waterstop splicing defects
whi ch are unacceptable include, but are not linmted to the following: 1)
Tensile strength | ess than 80 percent of parent section. 2) Free lap
joints. 3) Msalignnent of centerbulb, ribs, and end bul bs greater than
1/16 inch. 4) Msalignnent which reduces waterstop cross section nore than
15 percent. 5) Bond failure at joint deeper than 1/16 inch or 15 percent
of material thickness. 6) Msalignment of waterstop splice resulting in
m sal i gnment of waterstop in excess of 1/2 inch in 10 feet. 7) Visible
porosity in the weld area, including pin holes. 8) Charred or burnt
material. 9) Bubbles or inadequate bonding. 10) Visible signs of splice
separati on when cool ed splice is bent by hand at a sharp angle.

3.2. 4 Non-Metal lic Hydrophilic Waterstop Installation

Ends to be joined shall be mter cut with sharp knife or shears. The ends
shal | be adhered with cyanacryiate (super glue) adhesive. Wen joining
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop
shal | be positioned as shown on the drawings. A |liberal ambunt of a single
conponent hydrophilic sealant shall be applied to the junction to conplete
the transition.

3.2.5 Pref orned Pl astic Adhesive Installation

The installation of preformed plastic adhesive waterstops shall be a prineg,
peel, place and pour procedure. Joint surfaces shall be clean and dry
before primng and just prior to placing the sealing strips. The end of
each strip shall be spliced to the next strip with a 1 inch overlap; the
overlap shall be pressed firmy to release trapped air. During damp or
cold conditions the joint surface shall be flashed with a safe, direct
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flame to warmand dry the surface adequately; the sealing strips shall be
di pped in warmwater to soften the material to achi eve maxi num bond to the
concrete surface.

3.3 CONSTRUCTI ON JO NTS
Construction joints are specified in Section 03300 CAST-| N PLACE STRUCTURAL
CONCRETE except that construction joints coinciding with expansi on and
contraction joints shall be treated as expansion or contraction joints as
appl i cabl e.

-- End of Section --
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I ncl udes changes through Notice 1 (Novenber 1999)
SECTI ON 03200
CONCRETE REI NFORCEMENT
09/ 97

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenment

ASTM A 497 (1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenment

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 706/ A 706M (1998) Low All oy Steel Deforned and Pl ain
Bars for Concrete Reinforcenent

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforci ng Steel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
CRSI MsP-1 (1996) Manual of Standard Practice
1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Rei nf or cenent
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Detail drawi ngs showi ng reinforcing steel placenent, schedul es,
si zes, grades, and splicing and bending details. Draw ngs shal
show support details including types, sizes and spacing.

SD- 03 Product Data
Wel di ng
A list of qualified welders nanes.
1.3 OM TTED
1.4 DELI VERY AND STORAGE

Rei nf orcement and accessories shall be stored off the ground on platforns,
ski ds, or other supports.

PART 2 PRODUCTS
2.1 OM TTED
2.2 FABRI CATED BAR MATS
Fabricated bar mats shall conformto ASTM A 184/ A 184M
2.3 REI NFORCI NG STEEL

Rei nforcing steel shall be deforned bars conform ng to ASTM A 615/ A 615M or
ASTM A 706/ A 706M grade 60 and sizes as indicated.

2.4 VWELDED W RE FABRI C

Wl ded wire fabric shall conformto ASTM A 185 or ASTM A 497.
2.5 WRE TIES

Wre ties shall be 16 gauge or heavier black anneal ed steel wire.
2.6  SUPPORTS

Bar supports for forned surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete bl ocks shall have wire ties and shall be not less than 4
i nches square when supporting rei nforcenent on ground. Precast concrete

bl ock shall have conpressive strength equal to that of the surroundi ng
concrete. \Where concrete forned surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be gal vani zed, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
sanme color and texture as the finish surface. For slabs on grade, supports
shal | be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
pl astic.
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PART 3 EXECUTI ON

3.

1 REI NFORCEMENT

Rei nf orcenment shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of AC 318/318R Rei nf orcenment shall be cold
bent unl ess ot herwi se authorized. Bending may be acconplished in the field
or at the mill. Bars shall not be bent after enbednent in concrete.

Safety caps shall be placed on all exposed ends of vertical concrete

rei nforcement bars that pose a danger to |ife safety. Wre tie ends shal
face away fromthe forns.

1.1 Pl acenent

Rei nforcement shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nforcenment shall be placed in accordance with ACI 318/ 318R at | ocations
shown plus or nminus one bar dianeter. Rei nf orcerment shall not be

conti nuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as

i ndicated or as required by ACH 318/ 318R If bars are noved nore than one
bar dianeter to avoid interference with other reinforcenent, conduits or
enbedded itens, the resulting arrangenent of bars, including additiona

bars required to nmeet structural requirenents, shall be approved before
concrete is placed.

. 1.2 Splicing

Splices of reinforcenent shall conformto ACH 318/ 318R and shall be made
only as required or indicated. Splicing shall be by |apping or by
nmechani cal connection. Welding shall conformto AWS D1.4. Lapped bars
shal |l be placed in contact and securely tied or spaced transversely apart
to permit the enbednent of the entire surface of each bar in concrete.
Lapped bars shall not be spaced farther apart than either one-fifth the
required length of lap or 6 inches. Mechanical butt splices shall be in
accordance with the recommendati on of the manufacturer of the mechanica
splicing device. Butt splices shall devel op 125 percent of the specified
mnimmyield tensile strength of the spliced bars or of the snaller bar in
transition splices. Bars shall be flane dried before butt splicing.
Adequate jigs and clanps or other devices shall be provided to support,
align, and hold the longitudinal centerline of the bars to be butt spliced
in a straight line.

.2 WELDED- W RE FABRI C PLACEMENT

Wel ded-wire fabric shall be placed in slabs as indicated. Fabric placed in
sl abs on grade shall be continuous between expansi on, construction, and
contraction joints. Fabric placenent at joints shall be as indicated.

Lap splices shall be made in such a way that the overl apped area equals the
di stance between the outernpbst crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 4 feet.
Fabric shall be positioned by the use of supports.
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3.3 DOVWEL | NSTALLATI ON

Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being doweled. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete

pl acenent. Dowels shall be rigidly supported during concrete placenent.

-- End of Section --

SECTI ON 03200 Page 5



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

SECTI ON TABLE OF CONTENTS
DI VI SION 03 - CONCRETE
SECTI ON 03300
CAST- | N- PLACE STRUCTURAL CONCRETE

09/ 95

PART 1 GENERAL

REFERENCES
OM TTED
LUVP SUM CONTRACT
SUBM TTALS
QUALI FI CATI ONS
OM TTED
OM TTED
GENERAL REQUI REMENTS
Tol erances
1.1 Fl oors
1.2 Fl oors by the F-Nunber System
Strength Requirenments and w/ c Ratio
2.1 Strength Requirenents
2.2 Wat er-Cenent Ratio
Ai r Entrai nment
Sl unp
Concrete Tenperature
Si ze of Coarse Aggregate
Speci al Properties and Products
XTURE PROPORTI ONS
Proportioning Studies for Normal Wight Concrete
Oritted
Oritted
Average Conpressive Strength Required for M xtures
4.1 Conput ati ons from Test Records
.9.4.2 Conput ati ons w t hout Previous Test Records
STORAGE OF MATERI ALS
1.11 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG
1.11.1 Material s
1.11.2 Fresh Concrete
1.11.3 Har dened Concrete
1.11. 4 I nspection

PEPREEEPERERRERE
P O~NOURWNER

© 0000000
TNOUTRAWOON®O® R

=
PRPRPRORPERPER
© A WN PR

PP OOOO

=
-
o

PART 2 PRODUCTS

2.1 CEMENTI Tl QUS MATERI ALS
2.1.1 Portl and Cenent
2.1.2 Onitted
2.1.3 Onitted
2.1. 4 Pozzolan (Fly Ash)

2.2 AGGREGATES

SECTI ON 03300 Page 1



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES
SEYMOUR JOHNSON AFB, NC

3.

©CONOUNNNAENNNNNNNGNN

SENESESENESE SESENEN

2.
2.

DA DS

No U WN R

1 Fi ne Aggregate

2 Coar se Aggregate

CHEM CAL ADM XTURES
Air-Entrai ning Adm xture
Accel erating Adm xture
Wat er - Reduci ng or Retarding Adm xture
Hi gh- Range Wat er Reducer
Oritted

Oritted

O her Chemnical Adm xtures
CURI NG MATERI ALS

.1 | mper vi ous- Sheet
.2 Menbr ane- For mi ng Conpound
.3 Burl ap and Cotton Mat

WATER

NONSHRI NK GROUT

NONSLI P SURFACI NG MATERI AL
LATEX BONDI NG AGENT

EPOXY RESI N

EMBEDDED | TENVS

FLOOR HARDENER

PERI METER | NSULATI ON
VAPCR BARRI ER

JO NT NMATERI ALS

2.14.1 Joint Fillers, Sealers, and Waterstops
2.14.2 Contraction Joints in Slabs

W N W w

3

PRPPOOOWLWLWEREWWWE

WWwWwwwwwwnN
NNNNNNNNE
PRRPRPRPPRPRPE

EXECUTI ON

PREPARATI ON FOR PLACI NG
Foundat i ons
1.1 Concrete on Earth Foundati ons

Vapor Barrier

Perimeter Insulation
Enbedded |tens

CONCRETE PRCDUCTI ON

Bat chi ng, M xing, and Transporting Concrete
Gener al

Bat chi ng Equi prent
Scal es

Bat chi ng Tol erances
Moi st ure Control
Concrete M xers
Stationary M xers
Truck M xers

1

1

1.1.2 Preparati on of Rock

1.1.3 Excavated Surfaces in Lieu of Forns
2 Previously Placed Concrete

1.2.1 Oritted

1.2.2 Oritted

1.2.3 Oritted

1.2.4 Oritted

1.2.5 Preparati on of Previously Placed Concrete
3

4

5

00O ~NO O WNPE

2

SECTI ON 03300 Page 2

DACA21- 01- R- 0060



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES
SEYMOUR JOHNSON AFB, NC

w

W W00 W W0 W OWR 0NN W®R0NNWWNNNo O

NNNNANN
oOUhwWNER

© G 0 o oo coco

LCovoo

0

OM TTED

OM TTED

TRANSPORTI NG CONCRETE TO PRQJECT SI TE
CONVEYI NG CONCRETE ON SI TE

Bucket s
Onitted

Trucks

Chut es

Onitted
Concrete Punps

PLACI NG CONCRETE

OORRWNPGUGCONOOOOITR,WNPE

.12,
3.12.6.1 Br ooned
3.12.6.2 Abr asi ve Aggregate

OM TTED

EXTERI OR SLAB AND RELATED | TEMS

.14

3. 14.
3. 14.
3. 14.
3. 14.

.15

3. 15.

w W w w

15.
. 15.
. 15.
15.

.1
.2
11.
11.
F
.1
2
3
4
5

Depositing Concrete

Consol i dation

Col d Weat her Requirenents

Hot Weat her Requirenents

Prevention of Plastic Shrinkage Cracking
Oritted

Pl aci ng Concrete in Congested Areas

Pl aci ng Fl owabl e Concrete

A NTS

Construction Joints

Contraction Joints in Slabs on G ade
Expansi on Joints

WAt er st ops

Dowel s and Tie Bars

FI NI SH NG FORMED SURFACES

10. 1
10. 2

Cl ass B Finish
Class C

REPAI RS

6

1
2
3
4

Danp- Pack Mortar Repair

Repair of Major Defects
2.1 Surface Application of Murtar Repair
2.2 Repair of Deep and Large Defects
NI SH NG UNFORMED SURFACES

Gener al

Rough Sl ab Finish

Fl oat ed Fi ni sh

Trowel ed Fini sh

Oritted

Non-Slip Finish

Pavenment s
Si dewal ks
Curbs and Qutters
Pits and Trenches

CURI NG AND PROTECTI ON

abrwNPRE

Gener al

Moi st Curi ng

Menbrane Form ng Curing Conpounds
Oritted

Pondi ng or | mrersion

SECTI ON 03300 Page 3

DACA21- 01- R- 0060



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

3.15.6 Col d Weat her Curing and Protection
3.16 SETTI NG BASE PLATES AND BEARI NG PLATES
3.16.1 Oritted
3.16.2 Nonshri nk G out
3.16.2.1 M xi ng and Pl aci ng of Nonshrink G out
3.16.2.2 Treat ment of Exposed Surfaces
3.17  TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTRCL
3.17.1 Grading and Corrective Action
3.17.1.1 Fi ne Aggregate
3.17. 1.2 Coar se Aggregate

3.17.2 Qual ity of Aggregates
3.17.3 Scal es, Batchi ng and Recordi ng
3.17. 4 Bat ch- Pl ant Contr ol
3.17.5 Concrete M xture

3.17.6 I nspection Before Placing
3.17. 7 Pl aci ng

3.17.8 Vi brators

3.17.9 Curing I nspection

3.17.10 Col d- Weat her Protection
3.17.11 M xer Uniformty

3.17.12 Reports

-- End of Section Table of Contents --

SECTI ON 03300 Page 4



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

CEGS- 03300 ( Sept enber 1995)
I ncl udes changes through Notice 4 (February 2000)
SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
09/ 95

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 214. 3R (1988) Sinplified Version of the
Recomended Practice for Eval uation of
Strength Test Results of Concrete

ACl 305R (1991) Hot Weat her Concreting

ACl 318/ 318R (1999) Building Code Requirenents for
Structural Concrete and Commentary

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 182 (1991; R 1996) Burlap Coth Made From Jute
or Kenaf

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 31/ C 31M (1998) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (19999a) Concrete Aggregates

ASTM C 39 (1996) Conpressive Strength of Cylindrica

Concrete Speci nens
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

42

78

94

136

143

150

171

172

173

192/ C 192M

231

260

309

494

552

578

591

618

881

(1999) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

(1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third-Point
Loadi ng)

(1999) Ready-M xed Concrete

(1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

(1998) Slunp of Hydraulic Cenent Concrete
(1998a) Portl and Cenent

(1997a)
Sheet Materials for Curing Concrete

(1999) Sanpling Freshly M xed Concrete

(1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

(1998) Making and Curing Concrete Test
Specinens in the Laboratory

(1997el) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

(1998) Air-Entraining Adm xtures for
Concrete

(1998a) Liquid Menbrane-Fornm ng Conpounds
for Curing Concrete

(1999) Chenical Adnixtures for Concrete
(1991) Cellular dass Thermal Insulation

(1995) Rigid, Cellular Polystyrene Therna
I nsul ati on

(1994) Unfaced Preformed Rigid Cellular
Pol yi socyanurate Thernal |nsul ation

(1999) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M nera
Adm xture in Concrete

(1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete
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ASTM C 940 (1998a) Expansion and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

ASTM C 1017 (1998) Chenical Adnixtures for Use in
Pr oduci ng Fl owi ng Concrete

ASTM C 1059 (1999) Latex Agents for Bonding Fresh to
Har dened Concrete

ASTM C 1064/ C 1064M (1999) Tenperature of Freshly M xed
Portl and Cenent Concrete

ASTM C 1077 (1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM E 96 (1995) Water Vapor Transni ssion of
Materi al s

CORPS OF ENG NEERS ( COE)

CCE CRD-C 104 (1980) Method of Cal cul ation of the
Fi neness Modul us of Aggregate

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Anplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous Inserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawabl e Type

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and O her Techni cal
Requirenments for Wi ghing and Measuri ng
Devi ces

NATI ONAL READY- M XED CONCRETE ASSCCI ATl ON ( NRMCA)
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NRMCA CPMB 100 (1996) Concrete Pl ant Standards

NRMCA TWMMB 100 (1994) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

1.2 OM TTED
1.3 LUVMP SUM CONTRACT

Under this type of contract concrete itens will be paid for by |unp sum and
will not be neasured. The work covered by these itens consists of
furnishing all concrete materials, reinforcenent, mscellaneous enbedded
materi als, and equi pnent, and performng all |abor for the formng

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.4 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
M xture Proportions; G RE

The results of trial mxture design studies along with a
statenent giving the nmaxi num noni nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at |east 14 days prior to
comrenci ng concrete placing operations. Aggregate wei ghts shal
be based on the saturated surface dry condition. The statenent
shal | be acconpanied by test results froman approved i ndependent
commercial testing |aboratory, showi ng that ni xture design studies
have been nade with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
i ndicated. No substitutions shall be made in the materials used
in the m xture design studies without additional tests to show
that the quality of the concrete is satisfactory.

SD- 04 Sanpl es
Surface Retarder
Sanpl e of surface retarder material with manufacturer's

instructions for application in conjunction with air-water cutting.
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SD- 06 Test Reports
Testing and | nspection for Contractor Quality Control; G

Certified copies of |aboratory test reports, including mll
tests and all other test data, for portland cenent, blended
cenment, pozzolan, ground granul ated bl ast furnace slag, silica
funme, aggregate, adnmixtures, and curing conpound proposed for use
on this project.

SD-07 Certificates
Qualifications
Witten docunentation for Contractor Quality Control personnel
1.5 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal |l be Anerican Concrete Institute (ACI) Certified Wrknmen in one of the
foll owi ng grades or shall have witten evidence of having conpleted sinmlar
qual i fication prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Grade | or |
Concrete Construction Inspector, Level |

Concrete Transportation Construction |Inspector or

Rei nforced Concrete Special Inspector, Jointly certified by
Anerican Concrete Institute (ACI), Building Oficial and Code
Admi nistrators International (BOCA), International Conference of
Building Oficials (1CBO, and Southern Building Code Congress

I nternational (SBCCl).

The foreman or |ead journeynan of the flatwork finishing crew shall have
simlar qualification for ACl Concrete Flatwork Technician/ Fini sher or
equal, with witten docunentation

(=Y

.6 OM TTED
1.7 OM TTED

1.8 GENERAL REQUI REMENTS
1.8.1 Tol er ances

Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R Level and
grade tol erance neasurenents of slabs shall be nade as soon as possible
after finishing; when forns or shoring are used, the neasurenents shall be
made prior to renoval .

1.8.1.1 Fl oors
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For the purpose of this Section the followi ng term nology correlation
between ACI 117/ 117R and this Section shall apply:

Fl oor Profile Quality

Classification From ACl 117/ 117R This Section

Conventional Bull fl oated Sane

Conventional Strai ghtedged Sane

Fl at Fl oat Finish or Trowel Finish
Very Fl at Sane.

Level ness tol erance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.8.1.2 Fl oors by the F-Nunber System

The flatness and | evel ness of floors shall be carefully controlled and the
tol erances shall be neasured by the F-Nunber system of Paragraph 4.5.6 and
4.5.6.1 of ACI 117/117R  The Contractor shall furnish an approved fl oor
profil ograph or other equi pnment capabl e of measuring the floor flatness
(FF) nunber and the floor |evelness (FL) nunber in accordance with ASTM E
1155. The Contractor shall performthe tol erance neasurenents within 72
hours after floor slab construction while being observed by the Contracting
Oficer. The tolerances of surfaces beyond the limts of ASTM E 1155 (the
areas within 24 inches of enbednments and construction joints) shall be
acceptable to the Contracting Oficer. Tol erances of the follow ng areas
shall neet the requirenents for the listed surfaces as specified in
paragraphs 4.5.6 and 4.5.6.1 of AC 117/117R

Bul | f| oat ed- Areas Recessed for Mrtar Setting Beds
Fl oat Fi ni sh- Areas Not O herw se Noted
Trowel Finish- Areas Exposed to View in Final Structure

1.8.2 Strength Requirements and wc Ratio
1.8.2.1 Strength Requirenents

Speci fied conpressive strength (f'c) shall be as foll ows:

COVPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE
3000 psi at 28 days Al Volunme | (OPS) concrete unl ess
ot herw se not ed
4000 psi at 28 days Al Volurme Il (Amp) concrete unless

ot herw se not ed
Conpressive strength shall be determ ned in accordance with ASTM C 39.
a. Evaluation of Concrete Conpressive Strength. Conpressive strength

specinmens (6 by 12 inch cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31/ C 31M

SECTI ON 03300 Page 10



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

and tested in accordance with ASTM C 39. The strength of the
concrete will be considered satisfactory so | ong as the average of
all sets of three consecutive test results equals or exceeds the
specified conpressive strength f'c and no individual test result
falls below the specified strength f'c by nore than 500 psi. A
"test" is defined as the average of two conpanion cylinders, or if
only one cylinder is tested, the results of the single cylinder
test. Additional analysis or testing, including taking cores
and/or load tests may be required at the Contractor's expense when
the strength of the concrete in the structure is considered
potentially deficient.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenent by nore than 500 psi or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42. At
| east three representative cores shall be taken from each nenber
or area of concrete in place that is considered potentially
deficient. The location of cores will be deternined by the
Contracting O ficer to least inpair the strength of the structure.

Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at |east 85 percent of the specified strength requirenment and
if no single core is less than 75 percent of the specified
strength requirement. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirenents of ACI 318/ 318R
Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nmanner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
perfornmed by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Governnent.

1.8.2.2 Wat er - Cenent Ratio

Maxi mum wat er-cenment ratio (wc) for nornmal wei ght concrete shall be as
fol | ows:
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WATER- CEMENT RATI O, BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE
0.45 Al slabs on grade 0
0.50AlI | concrete unl ess noted otherw se 0

These w/ c's may cause hi gher strengths than that required above for
conpressive or flexural strength. The maximumw c required will be the
equi valent w c as determ ned by conversion fromthe weight ratio of water
to cement plus pozzol an, by the wei ght equival ency nethod as described in
ACl 211.1.

.8.3 Ai r Entrai nnent

Except as otherw se specified all normal weight concrete shall be air
entrained to contain between 4 and 7 percent total air, except that when

t he nom nal maxi mum size coarse aggregate is 3/4 inch or smaller it shall
be between 4.5 and 7.5 percent. Specified air content shall be attained at
poi nt of placenent into the forns. Air content for normal weight concrete
shall be determined in accordance with ASTM C 231.

.8.4 Sl unp
Slunmp of the concrete, as delivered to the point of placenment into the

fornms, shall be within the following limts. Slunp shall be determned in
accordance with ASTM C 143.

Sl unp
Structural El enent M ni num Maxi mum
Walls, colums and beans 2in. 0 in.
Foundation wal s, substructure
wal I s, footings, slabs 1in. 0 in.
Any structural concrete approved
for placenent by punping:
At punp 2.in. 0 in.
At discharge of line 1in. 0 in.

When use of a plasticizing adm xture conformng to ASTM C 1017 or when a
Type F or G high range water reducing adm xture conformng to ASTMC 494 is
permtted to increase the slunp of concrete, concrete shall have a slunp of
2 to 4 inches before the adm xture i s added and a nmaxi num sl unp of 8 inches
at the point of delivery after the adm xture i s added.

.8.5 Concrete Tenperature
The tenperature of the concrete as delivered shall not exceed 90 degrees F.

When the anbient tenperature during placing is 40 degrees F or |less, or
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is expected to be at any tine within 6 hours after placing, the tenperature
of the concrete as delivered shall be between 55 and 75 degrees F

1.8.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi num si ze aggregate (NVMSA) specified in
par agr aph AGGREGATES shal |l be used in each placenment. However, nom na
maxi mum si ze of aggregate shall not exceed any of the follow ng:
three-fourths of the mnimum cover for reinforcing bars, three-fourths of
the m ni mum cl ear spacing between reinforcing bars, one-fifth of the
narrowest di nension between sides of forns, or one-third of the thickness
of slabs or toppings.

1.8.7 Speci al Properties and Products

Concrete may contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

1.9 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

1.9.1 Proportioning Studies for Nornal Wi ght Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. M xture proportions shall be based
on conpressive strength as determ ned by test specinens fabricated in
accordance with ASTM C 192/ C 192M and tested in accordance with ASTM C 39.
Sanples of all materials used in mxture proportioning studies shall be
representative of those proposed for use in the project and shall be
acconpani ed by the manufacturer's or producer's test reports indicating
conpliance with these specifications. Trial mxtures having proportions,
consi stencies, and air content suitable for the work shall be nade based on
net hodol ogy described in ACl 211.1, using at |east three different

wat er-cenent ratios for each type of mixture, which will produce a range of
strength enconpassing those required for each class and type of concrete
required on the project. The maxi numwater-cenent ratios required in
subpar agraph Water-Cenment Ratio will be the equivalent water-cenent ratio
as determ ned by conversion fromthe weight ratio of water to cenent plus
pozzol an, by the wei ght equival ency nethod as described in ACl 211.1. |If
pozzolan is used in the concrete m xture, the m ni nrum pozzol an cont ent
shal |l be 15 percent by weight of the total cenentitious naterial, and the
maxi mum shall be 35 percent. Laboratory trial mxtures shall be designed
for maxi mumpernmtted slunp and air content. Separate sets of tria

m xture studies shall be made for each conbination of cenentitious

mat eri al s and each conbi nati on of adm xtures proposed for use. No

conbi nation of either shall be used until proven by such studies, except
that, if approved in witing and otherwi se permtted by these
specifications, an accelerator or a retarder nmay be used w thout separate
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trial mxture study. Separate trial mxture studies shall also be nade for
concrete for any conveying or placing nethod proposed which requires
speci al properties and for concrete to be placed in unusually difficult

pl acing | ocations. The tenperature of concrete in each trial batch shal
be reported. For each water-cenent ratio, at |least three test cylinders
for each test age shall be nade and cured in accordance with ASTM C 192/ C
192M They shall be tested at 7 and 28 days in accordance with ASTM C 39.
Fromthese test results, a curve shall be plotted showing the relationship
bet ween water-cenent ratio and strength for each set of trial m x studies.
In addition, a curve shall be plotted showi ng the rel ati onship between 7
day and 28 day strengths. Each m xture shall be designed to pronbte easy
and suitabl e concrete placenent, consolidation and finishing, and to
prevent segregation and excessive bl eeding.

1.9.2 Oritted
1.9.3 Oritted
1.9.4 Aver age Conpressive Strength Required for M xtures

The m xture proportions selected during nmixture design studi es shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anpbunt indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the

dai ly average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

1.9.4.1 Conput ati ons from Test Records

Where a concrete production facility has test records, a standard devi ation
shal |l be established in accordance with the applicable provisions of AC
214.3R.  Test records fromwhich a standard deviation is cal cul ated shal
represent nmaterials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 1,000 psi of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders made fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard deviation as
det er mi ned above:

f'cr = f'c + 1.34S where units are in ps
f'ecr = f'c + 2.33S - 500 where units are in ps
Where S = standard devi ation

Where a concrete production facility does not have test records neeting the
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requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the

cal cul at ed standard deviation and a nodification factor fromthe foll ow ng
t abl e:

MODI FI CATI ON FACTOR

NUVBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00

1.9.4.2 Conput ati ons w t hout Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as follows:

a. |If the specified conpressive strength f'c is |l ess than 3,000 psi
f'cr = f'c + 1000 ps
b. If the specified conpressive strength f'c is 3,000 to 5,000 psi
f'er = f'c + 1,200 ps
c. |If the specified conpressive strength f'c is over 5,000 psi
f'ecr = f'c + 1,400 ps
1.10 STORAGE OF MATERI ALS

Cenent and ot her cementitious materials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude npoisture and contam nants and
keep each nmaterial conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoi d excessive segregation and to prevent
contam nation with other naterials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a nmanner as to avoid contam nati on and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nmonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenments.
Materials shall be capable of being accurately identified after bundles or
contai ners are opened.

1.11  GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG
Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the

Contracting O ficer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
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Government inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

1.11.1 Materi al s

The Governnent will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as may be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Oher materials will be sanpled
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

1.11.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.11.3 Har dened Concrete

Tests on hardened concrete will be perfornmed by the Governnent when such
tests are considered necessary.

1.11. 4 | nspection

Concrete operations nay be tested and inspected by the Governnment as the
project progresses. Failure to detect defective work or material wll not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnent for final acceptance.

PART 2 PRODUCTS
2.1 CEMENTI TI QUS MATERI ALS

Cenentitious Materials shall be portland cenent, or portland cenent in
conbi nation with pozzol an and shall conformto appropriate specifications
listed below Use of cenentitious nmaterials in concrete which will have
surfaces exposed in the conpleted structure shall be restricted so there is
no change in color, source, or type of cenentitious naterial

2.1.1 Port| and Cenent

ASTM C 150, Type | low alkali with a naxi mum 15 percent anount of
tricalciumalumnate, or Type Il low alkali including fal se set

requi renents or Type V. \White portland cenment shall neet the above

requi renents except that it nmay be Type |, Type Il or Type Ill |ow alkali.
White Type 11l shall be used only in specific areas of the structure, when

approved in writing.
2.1.2 Oritted

2.1.3 Ontted
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2.1. 4 Pozzol an (Fly Ash)
ASTM C 618, Class F with the optional requirenments for nultiple factor,
drying shrinkage, and unifornmty from Tabl e 2A of ASTM C 618. Requi renent
for maxi mum al kalies from Table 1A of ASTM C 618 shall apply. |[|f pozzol an
is used, it shall never be |less than 15 percent nor nore than 35 percent by
wei ght of the total cementitious naterial

2.2  AGGREGATES
Aggregates shall conformto the foll ow ng.

2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

2.2.2 Coar se Aggregate
Coarse aggregate shall conformto ASTM C 33, Class 5S, size designation 57.
2.3 CHEM CAL ADM XTURES
Chemi cal adm xtures, when required or pernmtted, shall conformto the
appropriate specification |listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Air-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
contai ning calciumchloride shall not be used.

2.3.3 Wat er - Reduci ng or Retarding Adm xture

ASTM C 494, Type A, B, or D, except that the 6-nonth and 1-year conpressive
and flexural strength tests are waived.

2.3. 4 H gh- Range Water Reducer
ASTM C 494, Type F or G except that the 6-nonth and 1-year strength
requi renents are wai ved. The admi xture shall be used only when approved in
writing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon performance of
separate nixture design studies.

2.3.5 Oritted

2.3.6 Omtted
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2.

2.

3.7 O her Chem cal Admi xtures

Chemi cal adm xtures for use in producing flow ng concrete shall conply with
ASTM C 1017, Type | or Il1. These adm xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture
control as described in the Contractor's Quality Control Plan and upon
performance of separate m xture design studies.

.4 CURI NG MATERI ALS

4.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that polyethyl ene sheet shall not be used.

. 4.2 Menmbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
neeting Class B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conpound shal
contain a fugitive dye, and shall have the reflective requirements in ASTM
C 309 wai ved

. 4.3 Burlap and Cotton WMat

Burlap and cotton nat used for curing shall conformto AASHTO M 182.

.5  WATER

Water for mixing and curing shall be fresh, clean, potable, and free of
i njurious anmpunts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirements of COE CRD C 400

.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Grade B, and shall be a
commercial non-netallic formulation suitable for the proposed application

.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing naterial shall consist of 55 percent, mninmm alum num
oxi de or silicon-di oxi de abrasive ceranically bonded together to forma
honbogeneous material sufficiently porous to provide a good bond with
portland cenent paste; or factory-graded enery aggregate consisting of not
| ess than 45 percent al um num oxi de and 25 percent ferric oxide. The
aggregate shall be well graded fromparticles retained on the No. 30 sieve
to particles passing the No. 8 sieve.

8 LATEX BONDI NG AGENT
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Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Cass as appropriate to the existing anbi ent and surface tenperatures.

.10 ENVBEDDED | TEMVS

Enbedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be as indicated

on drawi ngs.

11 FLOOR HARDENER

Fl oor hardener shall be a col orl ess aqueous sol ution containing zinc
silicofluoride, magnesium silicofluoride, or sodiumsilicofluoride. These
silicofluorides can be used individually or in conbination. Proprietary
hardeners nay be used if approved in witing by the Contracting O ficer

.12 PERI METER | NSULATI ON

Perimeter insulation shall be polystyrene confornmng to ASTM C 578, Type
I'l1; polyurethane conformng to ASTM C 591, Type II; or cellular glass
conformng to ASTM C 552, Type | or IV.

.13  VAPOR BARRI ER

Vapor barrier shall be polyethyl ene sheeting with a m ni mumthickness of 6
mls or other equivalent material having a vapor perneance rating not
exceeding 0.5 perns as deternined in accordance with ASTM E 96.

.14  JO NT MATERI ALS

.14.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers and materials for waterstops shall be in accordance
with Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
Materials for and sealing of joints shall conformto the requirenents of
Section 07900 JO NT SEALI NG

.14.2 Contraction Joints in Slabs

Sawabl e type contraction joint inserts shall conformto COE CRD C 540

PART 3 EXECUTI ON

1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenent, the foll owi ng shall be perforned.
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Surfaces to receive concrete shall be clean and free fromfrost, ice, mud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMADORK
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE REI NFORCEMENT
Transporting and conveyi ng equi pnent shall be in-place, ready for use,
clean, and free of hardened concrete and foreign naterial. Equi pment for
consol idating concrete shall be at the placing site and in proper working
order. Equipnent and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anobunt for the entire placenent. When
hot, wi ndy conditions during concreting appear probable, equipnent and
material shall be at the placing site to provide w ndbreaks, shading,
fogging, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenment of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.1.2 Preparation of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standi ng or running water, ice, nud, drunmy rock, coating, debris, and

| oose, sem detached or unsound fragnments. Joints in rock shall be cleaned
to a satisfactory depth, as determ ned by the Contracting Officer, and to
firmrock on the sides. |Imediately before the concrete is placed, rock
surfaces shall be cleaned thoroughly by the use of air-water jets or

sandbl asting as specified below for Previously Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i mediately
prior to placing concrete thereon. Al horizontal and approxi mately

hori zontal surfaces shall be covered, inmediately before the concrete is
placed, with a |ayer of nortar proportioned simlar to that in the concrete
m xture. Concrete shall be placed before the nortar stiffens.

3.1.1. 3 Excavat ed Surfaces in Lieu of Forns

Concrete for footings may be placed directly against the soil provided the
earth or rock has been carefully trinmred, is uniformand stable, and neets
t he conpaction requirenents of Section 02315EXCAVATI ON, FILLI NG AND
BACKFI LLI NG FOR BUI LDI NGS. The concrete shall be placed wi thout becom ng
contam nated by | oose material, and the outline of the concrete shall be
within the specified tol erances.

3.1.2 Previ ously Placed Concrete

Ontted

3.1.2.1
3.1.2.2 Omtted
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3.1.2.3 Ontted
3.1.2.4 Oritted
3.1.2.5 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved manner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be noist but wthout free
wat er when concrete is placed.

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be |apped a m ni mumof 12
i nches. Torn, punctured, or danaged vapor barrier material shall be
renoved and new vapor barrier shall be provided prior to placing concrete.
For mnor repairs, patches may be made using |laps of at |east 12 inches.
Lapped joints shall be seal ed and edges patched with pressure-sensitive
adhesive or tape not less than 2 inches wide and conpatible with the
menbrane. Vapor barrier shall be placed directly on underlying subgrade,
base course, or capillary water barrier, unless it consists of crushed
material or large granular material which could puncture the vapor barrier
In this case, the surface shall be choked with a light |ayer of sand, as
approved, before placing the vapor barrier. A 2 inch |ayer of conpacted,
cl ean concrete sand (fine aggregate) shall be placed on top of the vapor
barrier before placing concrete. Concrete placenent shall be controlled so
as to prevent dammge to the vapor barrier, or any covering sand.

3.1. 4 Perimeter Insulation

Perineter insulation shall be installed at |ocations indicated. Adhesive
shal |l be used where insulation is applied to the interior surface of
foundation walls and may be used for exterior application

3.1.5 Enbedded | tens

Bef ore pl acement of concrete, care shall be taken to determ ne that al
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,

pai nt, and scale. The enbedding of wood in concrete will be permitted only
when specifically authorized or directed. The enbedding of alum numin
concrete is prohibited. Voids in sleeves, inserts, and anchor slots shal
be filled tenporarily with readily renovable nmaterials to prevent the entry
of concrete into voids. WlIlding shall not be perfornmed on enbedded netals
within 1 feet of the surface of the concrete, except as indicated. Tack
wel di ng shall not be performed on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON

3.2.1 Bat ching, M xing, and Transporting Concrete
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Concrete shall either be batched and mi xed onsite or shall be furnished
froma ready-m xed concrete plant. Ready-m xed concrete shall be batched,
m xed, and transported in accordance with ASTM C 94, except as otherw se
specified. Truck mxers, agitators, and nonagitating transporting units
shal |l conply with NRMCA TMVB 100. Ready-m x plant equi pnent and facilities
shall be certified in accordance with NRMCA QC 3. Approved batch tickets
shal |l be furnished for each | oad of ready-m xed concrete. Site-m xed
concrete shall conformto the foll owi ng subparagraphs.

3.2.1.1 Cener a

The batching plant shall be |ocated off site close to the project. The

bat ching plant shall conformto the requirements of NRMCA CPMB 100 and as
speci fied; however, rating plates attached to batch plant equi pnent are not
required.

3.2.1.2 Bat chi ng Equi pnment

The batching controls shall be sem automatic or automatic, as defined in
NRMCA CPMB 100. A semiautonmtic batching systemshall be provided with

i nterlocks such that the discharge device cannot be actuated until the
indicated nmaterial is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The weight of water and adm xtures shal

be recorded if batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenmentitious
material, to prevent internmingling at any tine. Aggregates shall be

wei ghed either in separate weigh batchers with individual scales or
provided the snmallest size is batched first, cunulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the sane batcher
with cementitious material. |If both portland cenent and ot her cenentitious
material are used, they may be batched cunul atively, provided that the
portland cenent is batched first. Wter nmay be neasured by wei ght or

vol une. Water shall not be wei ghed or neasured cunulatively wth another

ingredient. Filling and discharging valves for the water netering or
bat chi ng system shall be so interlocked that the di scharge val ve cannot be
opened before the filling valve is fully closed. Piping for water and for

adm xtures shall be free fromleaks and shall be properly valved to prevent
backfl ow or siphoning. Adnixtures shall be furnished as a liquid of

sui tabl e concentration for easy control of dispensing. An adjustable,
accurate, nmechanical device for measuring and di spensi ng each adm xture
shal | be provided. Each adm xture di spenser shall be interlocked with the
bat chi ng and di schargi ng operation of the water so that each adm xture is
separately batched and i ndividually discharged autonatically in a manner to
obtain uniformdistribution throughout the water as it is added to the
batch in the specified mxing period. Wen use of truck m xers makes this
requi renent inpractical, the adm xture di spensers shall be interlocked with
the sand batchers. Different adm xtures shall not be conbined prior to

i ntroduction in water and shall not be allowed to intermngle until in
contact with the cement. Adnixture dispensers shall have suitable devices
to detect and indicate flow during di spensing or have a neans for visual
observation. The plant shall be arranged so as to facilitate the

i nspection of all operations at all times. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates from each bin
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or conpartment, and for sanpling and calibrating the dispensing of
cenentitious material, water, and adm xtures. Filling ports for
cenentitious materials bins or silos shall be clearly narked with a
per manent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi pnent shall conformto the applicable requirenents of CPMB
Concrete Plant Standard, and of NI ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test wei ghts and any other auxiliary equi pnent required
for checking the operating performance of each scal e or other neasuring
devices. The tests shall be made at the specified frequency in the
presence of a Governnent inspector. The weighing equi pment shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cat ors.

3.2.1.4 Bat chi ng Tol erances

(A) Tol erances w th Wi ghi ng Equi pnent

PERCENT OF REQUI RED

MATERI AL VEI GHT
Cenentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chemi cal adm xture Oto plus 6

(B) Tolerances with Volunetric Equi pnent
For volunmetric batching equi pment used for water and adm xtures, the
followi ng tol erances shall apply to the required volune of material being
bat ched:

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er ; plus or mnus 1 percent
Chemi cal adm xtures: 0 to plus 6 percent

3.2.1.5 Mbi sture Control
The plant shall be capable of ready adjustment to conpensate for the
varyi ng noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

3.2.1.6 Concrete M xers
M xers shall be stationary mxers or truck mxers. Mxers shall be capable

of conbining the materials into a uniformm xture and of discharging this
m xture w thout segregation. The mxers shall not be charged in excess of
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w

the capacity recommended by the nmanufacturer. The m xers shall be operated
at the drumor mxing bl ade speed designated by the manufacturer. The

m xers shall be mmintained in satisfactory operating condition, and the

m xer drums shall be kept free of hardened concrete. Should any nixer at
any time produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired.

.2.1.7 Stationary M xers

Concrete plant mixers shall be drumtype nixers of tilting, nontilting,

hori zontal -shaft, or vertical-shaft type, or shall be pug mll type and
shal |l be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The mxing tinme and uniformty
shall conformto all the requirenents in ASTM C 94 applicable to
central -m xed concrete

.2.1.8 Truck M xers

Truck m xers, the mxing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94. A truck nmi xer nmay be used either
for conplete mxing (transit-mxed) or to finish the partial mxing done in
a stationary mxer (shrink-mxed). Each truck shall be equipped with two
counters fromwhich it is possible to determ ne the nunber of revol utions
at m xing speed and the nunber of revolutions at agitating speed. Water
shal |l not be added at the placing site unless specifically approved; and in
no case shall it exceed the specified wc. Any such water shall be
injected at the base of the m xer, not at the discharge end.

.3 OM TTED
.4 OM TTED
.5 OM TTED
.6 TRANSPORTI NG CONCRETE TO PRQJECT SI TE

Concrete shall be transported to the placing site in truck mxers, or by
approved punpi ng equi pnent. Nonagitating equi pnent, other than punps,
shall not be used for transporting |ightwei ght aggregate concrete.

.7 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed fromm xer or transporting unit to forns as
rapidly as possible and within the tinme interval specified by nethods which
will prevent segregation or |loss of ingredients using follow ng equi pnent.
Conveyi ng equi pnent shall be cl eaned before each placenent.

7.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nensi on of the clear gate opening shall be at

| east 5 tines the nom nal naxi mum size aggregate, and the area of the gate
openi ng shall not be |l ess than 2 square feet. The naxi mum di nensi on of the
gat e opening shall not be greater than twi ce the ninimum di nension. The
bucket gates shall be essentially grout tight when closed and nay be
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manual |y, pneumatically, or hydraulically operated except that buckets

| arger than 2 cubic yardsshall not be manually operated. The design of the
bucket shall provide nmeans for positive regulation of the anpbunt and rate
of deposit of concrete in each dunping position

3.7.2 Ontted
3.7.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirenents of ASTM
C 94. Nonagitating equi pnent shall be used only for transporting

pl ant-m xed concrete over a snooth road and when the hauling time is |ess
than 15 mnutes. Bodies of nonagitating equi pmrent shall be snooth,

wat ertight, netal containers specifically designed to transport concrete,
shaped with rounded corners to mninize segregation, and equi pped with
gates that will permt positive control of the discharge of the concrete.

3.7. 4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tating equi pnent, the chutes normally attached to this equi pnment by
the manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi pnment will not be pernitted for conveying concrete.

3.7.5 Oritted
3.7.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi pnent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tines the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not |ess than 4 inches. Al umi num pi pe shall not
be used.

3.8 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol uti ons, whichever cones first after the

i ntroduction of the mxing water to the cenent and aggregates. Wen the
concrete tenmperature exceeds 85 degrees F, the tinme shall be reduced to 45
m nutes. Concrete shall be placed within 15 mnutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to forns in a continuous nanner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi pnment are not
supported by in-place reinforcenent. Placing will not be pernmitted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.
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3.

8.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forns, and there shall be no vertical drop greater than 5 feet except
where suitable equipnment is provided to prevent segregati on and where
specifically authorized. Depositing of the concrete shall be so regul ated
that it will be effectively consolidated in horizontal |ayers not nore than
12 inches thick, except that all slabs shall be placed in a single |ayer.
Concrete to receive other construction shall be screeded to the proper

| evel . Concrete shall be deposited continuously in one layer or in |layers
so that fresh concrete is deposited on in-place concrete that is stil
plastic. Fresh concrete shall not be deposited on concrete that has
hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign naterial shall not be used. Wen tenporary spreaders
are used in the forms, the spreaders shall be renoved as their service
becomes unnecessary. Concrete shall not be placed in slabs over colums
and wall's until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the same tine as concrete for adjoining slabs.

.8.2 Consol i dati on

I mredi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrators, except for slabs 4 inches thick or Iess. The vibrators
shall at all tinmes be adequate in effectiveness and nunber to properly
consol idate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vi brations per minute, an anplitude of at
| east 0.025 inch, and the head di aneter shall be appropriate for the
structural nember and the concrete mixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenment. The
di stance between insertions shall be approximately 1-1/2 tines the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
penetrate rapidly to the bottomof the layer and at |east 6 inches into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowy while
operating. Formyvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forms. Slabs 4 inches and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.
Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used

.8.3 Col d Weat her Requi renents

Speci al protection neasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
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is to be placed and the tenperature of surfaces to receive concrete shal

be not |ess than 40 degrees F. The tenperature of the concrete when pl aced
shall be not |less than 50 degrees F nor nore than 75 degrees F. Heating of
the m xi ng water or aggregates will be required to regulate the concrete

pl acing tenperature. Materials entering the mxer shall be free fromice,
snow, or frozen lunps. Salt, chemcals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conformng to ASTM C 494, Type C or E nay be
used, provided it contains no calciumchloride. Calciumchloride shall not
be used.

3.8.4 Hot Weat her Requirenents

When the anbient tenperature during concrete placing is expected to exceed
85 degrees F, the concrete shall be placed and finished with procedures
previously submtted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064/ C 1064M  Cool i ng
of the mixing water or aggregates or placing concrete in the cooler part of
the day may be required to obtain an adequate placing tenperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forns and reinforcenents shall be cool ed as approved prior to
concrete placenent when steel tenperatures are greater than 120 degrees F
Conveyi ng and pl aci ng equi prrent shall be cooled if necessary to maintain
proper concrete-placing tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hunmidity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenperat ure
Concrete Pl acenent Degr ees
Greater than 60 90 F
40- 60 85 F
Less than 40 80 F

3.8.5 Prevention of Plastic Shrinkage Cracking

During hot weather with | ow humidity, and particularly w th appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
i mm nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracki ng can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and wi ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.
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3.

3.

8.6 Oritted
8.7 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conpl ete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nomi nal maxi num size of aggregate (NVMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the cl earances avail able shall be used, and
t he consolidation operation shall be closely supervised to ensure conpl ete
and thorough consolidation at all points. \Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two mats
of closely spaced reinforcing are required, the bars in each mat shall be
placed in matching alignnment to reduce congestion. Reinforcing bars may be
tenporarily crowded to one side during concrete placenent provided they are
returned to exact required |l ocation before concrete placenent and
consol i dati on are conpl et ed.

.8.8 Pl aci ng Fl owabl e Concrete

If a plasticizing adm xture conformng to ASTM C 1017 is used or if a Type
F or G high range water reducing adm xture is permtted to increase the
slunp, the concrete shall nmeet all requirenments of paragraph GENERAL

REQUI REMENTS in PART 1. Extreme care shall be used in conveying and

pl acing the concrete to avoid segregation. Consolidation and finishing
shall neet all requirenents of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unforned Surfaces. No relaxation of

requi renents to accomodate fl owable concrete will be permtted.

.9 JANTS

Joints shall be |located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be l|ocated and constructed to mninze
the inmpact on the strength of the structure. |In general, such joints shal
be | ocated near the middl e of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. All reinforcement shall be continued across joints; except
that reinforcenent or other fixed netal itenms shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcement shall be 2 inches clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1/2 inch pre-noul ded
expansion joint material conformng to Section 03150 EXPANSI ON JO NTS,
CONTRACTI ON JO NTS AND WATERSTOPS. The perineters of the slabs shall be
free of fins, rough edges, spalling, or other unsightly appearance.
Reservoir for sealant for construction and contraction joints in slabs
shall be formed to the dinensions shown on the drawi ngs by renoving
snap-out joint-formng inserts, by sawi ng sawable inserts, or by sanwing to
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wi den the top portion of sawed joints. Joints to be seal ed shall be
cl eaned and seal ed as indicated and in accordance with Section 07900 JO NT
SEALI NG

3.9.1 Construction Joints

Concrete shall be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be
| ocated as indicated or approved. Where concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
colums, walls, or piers shall be in place at |east 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or w ndow openings, lifts
shall terninate at the top and bottom of the opening. Oher |lifts shal
term nate at such levels as to conformto structural requirenments or
architectural details. Were horizontal construction joints in walls or
colums are required, a strip of 1 inchsquare-edge |unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 1 inch above
the underside of the strip. The strip shall be renoved 1 hour after the
concrete has been placed, and any irregularities in the joint Iine shall be
| evel ed off with a wood float, and all l|aitance shall be renpved. Prior to
pl aci ng additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.9.2 Contraction Joints in Slabs on G ade

Contraction joints shall be l|ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by sawing a continuous slot with a concrete saw. Regardless
of method used to produce the weakened plane, it shall be 1/4 the depth of
the slab thickness and between 1/8 and 3/16 inch wide. For sawcut joints,
cutting shall be timed properly with the set of the concrete. Cutting
shal |l be started as soon as the concrete has hardened sufficiently to
prevent ravelling of the edges of the saw cut. Cutting shall be conpleted
bef ore shrinkage stresses beconme sufficient to produce cracking; and no
|ater than 8 hours after placement of concrete. Reservoir for joint

seal ant shall be formed as previously specified.

3.9.3 Expansi on Joints
Installati on of expansion joints and sealing of these joints shall conform
to the requirenents of Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS,
AND WATERSTOPS and Section 07900 JO NT SEALI NG

3.9.4 Wat er st ops
Wat erstops shall be installed in conformance with the locations and details

shown on the drawi ngs using materials and procedures specified in Section
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03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
3.9.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using naterials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. "Structural" type
defornmed bar dowels, or tie bars, shall be installed to neet the specified
tol erances. Care shall be taken during placing adjacent to and around
dowel s and tie bars to ensure there is no displacement of the dowel or tie
bar and that the concrete conpletely enbeds the dowel or tie bar and is

t hor oughl y consol i dat ed.

3.10 FI NI SH NG FORVED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAMORK.  Finishing of forned surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one m xture w thout changes in materials or proportions for any
structure or portion of structure that requires a Cass A or B finish.
Except for mmjor defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be permtted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACI 117/117R. These tol erances apply to the finished concrete surface,
not to the forns thenselves; forns shall be set true to line and grade.
Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface dianmeter shall be repaired as specified in

par agr aph Danp-Pack Mrtar Repair. Defects whose surface dianmeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sanme surface texture. The cenment used for all repairs shal

be a blend of job cenent with white cenment proportioned so that the fina

color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nmenber, will be rejected. Repairs shall be denpbnstrated to

be acceptable and free fromcracks or |oose or drummy areas at the

conpl etion of the contract and, for Class A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

3.10.1 Cl ass B Fini sh

Class B finish is required for all forned surfaces which are exposed or
painted in the finished structure. Fins, ravelings, and | oose nateri al

shal | be renoved, all surface defects over 1/2 inch in dianeter or nore

than 1/2 inch deep, shall be repaired and, except as otherw se indicated or

as specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, hol es |eft by
renoval of formties shall be reaned and filled. Defects nore than 1/2 inch
in dianmeter shall be cut back to sound concrete, but in all cases at |east
1 inch deep.
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3.10.2 Class C

Class Cfinish is required for forned surfaces which are not exposed or
painted in the finished structure. Fins, ravelings, and | oose nateri al
shal | be renoved, and, except as otherw se indicated or as specified in
Section 03100 STRUCTURAL CONCRETE FORMAORK, holes left by renoval of form
ties shall be reaned and filled. Honeyconb and other defects nore than 1/2
inch deep or nore than 2 inches in dianmeter shall be repaired. Defects
nore than 2 inches in diameter shall be cut back to sound concrete, but in
all cases at least 1 inch deep.

3.11 REPAI RS
3.11.1 Danmp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianmeter but not over 4 inchesshall be repaired
by the danmp-pack nmortar nethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t horoughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mortar shall be a stiff mx of 1
part portland cement to 2 parts fine aggregate passing the No. 16 nesh
sieve, and m ni nrum anmount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but wll

| eave the hands danp. Mrtar shall be nixed and allowed to stand for 30 to
45 mnutes before use with rem xing perfornmed i mediately prior to use.
Mortar shall be thoroughly tanped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
conpletely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danmp-pack repairs shall be
noi st cured for at |east 48 hours.

3.11.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 1/2 inch deep or

for Class B finishes, nore than 1/2 inch in diameter and, for Cass C
finishes, nore than 2 inches in dianeter. Also included are any defects of
any ki nd whose depth is over 4 inches or whose surface dianeter is greater
than their depth. Mjor defects shall be repaired as specified bel ow.

3.11.2.1 Surface Application of Mortar Repair

Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pent and procedures which will

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcenent is encountered, concrete shall be renobved so as to expose
the reinforcenent for at least 2 inches on all sides. Al such defective
areas greater than 12 square inchesshall be outlined by saw cuts at least 1
i nch deep. Defective areas |less than 12 square inches shall be outlined
by a 1 inch deep cut with a core drill in lieu of sawing. Al saw cuts
shall be straight lines in a rectangular pattern in line with the formwork
panels. After concrete renoval, the surface shall be thoroughly cleaned by
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hi gh pressure washing to renove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i medi ately before
pl acing nortar and shall be danmp but not wet at the tinme of comencing
nortar placenment. The Contractor, at his option, may use either
hand- pl aced nmortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be nade using a stiff nortar,
preshrunk by allowi ng the mxed nortar to stand for 30 to 45 mnutes and

then rem xed, thoroughly tanped into place in thin layers. |[|f hand-pl aced
nortar is used, the Contractor shall test each repair area for drunm ness
by firmtapping with a hammer and shall inspect for cracks, both in the

presence of the Contracting Officer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drumr ness or
cracking. |If nortar placed with a nortar gun is used, the gun shall be a
snal | conpressed air-operated gun to which the nmortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as

approved. Repairs made using shotcrete equi pment will not be accepted.
The nortar used shall be the sane nortar as specified for danmp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be

bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Moist
curing shall consist of several |ayers of saturated burlap applied to the
surface inmedi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.11.2.2 Repair of Deep and Large Defects

Deep and |l arge defects will be those that are nore than 6 i nches deep and
al so have an average dianmeter at the surface nmore than 18 inches or that
are otherwise so identified by the Project Ofice. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renpved and replaced. Deep and |l arge defects
shal | be repaired by procedures approved in advance including form ng and
pl aci ng special concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface

application of nortar. |In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees fromthe horizontal
upward toward the side fromwhich concrete will be placed. The speci al

concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete

contai ning a specified expanding adm xture nay be used in lieu of the above
m xture; the paste portion of such concrete m xture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chi mey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chinmey with

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renoved after 24 hours and

i medi ately the chimey shall be carefully chi pped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
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dressed as required.
3.12 FI NI SH NG UNFORMED SURFACES

The finish of all unfornmed surfaces shall neet the requirenents of
par agr aph Tol erances in PART 1, when tested as specified herein

3.12.1 Cener a

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 50 degrees F. In hot weather all requirenments of paragraphs Hot

Weat her Requirements and Prevention of Plastic Shrinkage Cracking shall be
met. Unforned surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified bel ow, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regul ar. Unless otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Were drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenment or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shal |l be carefully dragged off or renoved by absorption w th porous
materials such as burlap. During finishing operations, extrene care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal | be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.12.2 Rough Sl ab Fini sh

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs i mediately after consolidation to
bring the surface to the required finish level with no coarse aggregate
visible. Side forns and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to forns or screed rails.

Fornms and screed rails shall be set true to |ine and grade. "Wt screeds"”
shal | not be used.

3.12.3 Fl oat ed Fi ni sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. Al slabs on grade not recessed for setting 1300, and al
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el evated floor slabs shall receive a floated finish. Floated finish shal
be the final finish of all slabs not exposed to viewin this final
structure. The screeding shall be foll owed i nmedi ately by darbying or bul
floating before bleeding water is present, to bring the surface to a true,
even plane. Then, after the concrete has stiffened so that it wll
withstand a man's weight without inprint of nmore than 1/4 inch and the

wat er sheen has di sappeared, it shall be floated to a true and even pl ane
free of ridges. Floating shall be perforned by use of suitable hand floats
or power driven equipnent. Sufficient pressure shall be used on the floats
to bring a filmof noisture to the surface. Hand floats shall be nade of
wood, magnesium or alum num Lightweight concrete or concrete that

exhi bits stickiness shall be floated with a magnesium float. Care shall be
taken to prevent over-finishing or incorporating water into the surface.

3.12.4 Trowel ed Finish

Al'l slabs on grade and el evated sl abs exposed to view in the final
structure shall receive a trowed finish. After floating is conplete and
after the surface noisture has di sappeared, unfornmed surfaces shall be
steel-trowel ed to a snooth, even, dense finish, free from bl em shes
including trowel marks. In lieu of hand finishing, an approved power
finishing machine may be used in accordance with the directions of the
machi ne manufacturer. Additional trowelings shall be perforned, either by
hand or machine until the surface has been troweled 4 times, with waiting
peri od between each. Care shall be taken to prevent blistering and if such
occurs, troweling shall inmediately be stopped and operations and surfaces
corrected. A final hard steel troweling shall be done by hand, with the
trowel tipped, and using hard pressure, when the surface is at a point that
the trowel will produce a ringing sound. The finished surface shall be

t horoughly consol idated and shall be essentially free of trowel narks and
be uniformin texture and appearance. The concrete nixture used for
trowel ed finished areas shall be adjusted, if necessary, in order to
provide sufficient fines (cenentitious naterial and fine sand) to finish

properly.
3.12.5 Oritted
3.12.6 Non-Slip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.

3.12.6.1 Br ooned

Areas as indicated on the drawi ngs shall be given a brooned finish. After
floating, the surface shall be lightly steel troweled, and then carefully
scored by pulling a coarse fiber push-type broom across the surface.
Broom ng shall be transverse to traffic or at right angles to the slope of
the slab. After the end of the curing period, the surface shall be

vi gorously broomed with a coarse fiber broomto renove all |oose or

sem -detached particl es.

3.12.6.2 Abr asi ve Aggregate

SECTI ON 03300 Page 34



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

Areas as indicated on the draw ngs shall be given an abrasive aggregate
finish. The concrete surface shall be given a float finish. Abrasive
aggregate shall then imediately be uniformy sprinkled over the floated
surface at a total rate of not less than 0.25 psf spread in two
applications at right angles to each other. The surface shall then be
troweled to a snooth, even finish that is uniformin texture and appearance
and free fromblem shes including trowels marks. |Inmediately after curing,
cenent paste and | aitance covering the abrasive aggregate shall be renoved
by steel brushing, rubbing with abrasive stone, or sandblasting to expose

t he abrasive particles.

3.13 OM TTED
3.14 EXTERI OR SLAB AND RELATED | TEMS
3.14.1 Pavenent s

Paverments shall be constructed where shown on the drawi ngs. After forns
are set and underlying material prepared as specified, the concrete shal

be placed uniformy throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and finished, the surface of the paverment will be at the
required elevation. The entire surface shall be tanmped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately following the final consolidation of the surface,
t he pavenent shall be floated longitudinally frombridges resting on the
side forms and spanni ng but not touching the concrete. |f necessary,
addi ti onal concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
conpl eted but while the concrete is still plastic, mnor irregularities and
score marks in the pavenent surface shall be elimnated by neans of

| ong- handl ed cutting strai ghtedges. Straightedges shall be 12 feet in

I ength and shall be operated fromthe sides of the pavenent and from
bridges. A straightedge operated fromthe side of the paverment shall be
equi pped with a handle 3 feet |onger than one-half the width of the
paverment. The surface shall then be tested for trueness with a 12 foot
strai ghtedge held in successive positions parallel and at right angles to
the center line of the pavenent, and the whole area covered as necessary to
detect variations. The straightedge shall be advanced al ong the pavenent

i n successive stages of not nore than one-half the length of the

strai ghtedge. Depressions shall be imediately filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. The

strai ghtedge testing and finishing shall continue until the entire surface
of the concrete is true. Before the surface sheen has di sappeared and wel |
before the concrete becones nonplastic, the surface of the pavenent shal

be given a nonslip sandy surface texture by use of a burlap drag. A strip
of clean, wet burlap from3 to 5 feet wide and 2 feet |onger than the
paverment width shall be carefully pulled across the surface. Edges and
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joints shall be rounded with an edger having a radius of 1/8 inch. Curing
shal | be as specified.

3.14.2 Si dewal ks

Concrete shall be 4 inches mnimumthickness. Contraction joints shall be
provided at 5 feet spaces unless otherwi se indicated. Contraction joints
shall be cut 1 inch deep with a jointing tool after the surface has been
finished. Transverse expansion joints 1/2 inch thick shall be provided at
changes in direction and where sidewal k abuts curbs, steps, rigid pavenent,
or other simlar structures. Sidewal ks shall be given a lightly brooned
finish. A transverse slope of 1/4 inch per foot shall be provided, unless
otherwi se indicated. Variations in cross section shall be linmted to 1/4
inch in 5 feet.

3.14.3 Curbs and Gutters

Concrete shall be forned, placed, and finished by hand using a properly
shaped "mul e" or constructed using a slipformmachi ne specially designed
for this work. Contraction joints shall be cut 3 inches deep with a
jointing tool after the surface has been finished. Expansion joints (1/2
inch wide) shall be provided at 100 feet nmaxi mum spaci ng unl ess ot herw se

i ndi cated. Exposed surfaces shall be finished using a stiff bristled brush.

3.14. 4 Pits and Trenches

Pits and trenches shall be constructed as indicated on the draw ngs.
Bottons and walls shall be placed nonolithically or waterstops and keys,
shal | be provided as approved.

3.15 CURI NG AND PROTECTI ON
3.15.1 Cener a

Concrete shall be cured by an approved nethod for the period of tine given
bel ow.

Concrete with Type |11 cenent 3 days
Al'l other concrete 7 days

I mredi ately after placenent, concrete shall be protected from prenmature
drying, extrenes in tenperatures, rapid tenperature change, nechanica
injury and danage fromrain and flowi ng water for the duration of the
curing period. Air and fornms in contact with concrete shall be naintained
at a tenperature above 50 degrees F for the first 3 days and at a
tenperature above 32 degrees F for the remmi nder of the specified curing
peri od. Exhaust funes from conbustion heating units shall be vented to the
out side of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherw se permtted by paragraph Menbrane Form ng Curing Conpounds,
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noi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fune shall be initially cured by fog msting
during finishing, followed i nmedi ately by continuous nmoist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

3.15.2 Mbi st Curing

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, commencing inmediately after finishing. |f water or
curing naterials used stain or discolor concrete surfaces which are to be
per manent |y exposed, the concrete surfaces shall be cleaned as approved.
When wooden forms are left in place during curing, they shall be kept wet

at all tines. |If steel fornms are used in hot weather, nonsupporting
vertical forns shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable nmaterials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton nats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

3.15.3 Menmbrane Formi ng Curing Conpounds

Concrete may be cured with a nonpi gmented curing conpound containing a
fugitive dye in lieu of noist curing. Menbrane curing shall not be used on
surfaces that are to receive any subsequent treatnent dependi ng on adhesion
or bonding to the concrete, including surfaces to which a snoboth finish is
to be applied or other concrete to be bonded. However, a styrene acrylate
or chlorinated rubber conmpound neeting ASTM C 309, C ass B requirenents,
may be used for floors that are to receive adhesive applications of
resilient flooring. The curing conpound sel ected shall be conpatible with
any subsequent paint, roofing, waterproofing or flooring specified.
Menbrane curing conpound shall not be used on surfaces that are maintained
at curing tenperatures with free steam Curing compound shall be applied
to forned surfaces imediately after the fornms are renoved and prior to any
patching or other surface treatnent except the cleaning of |oose sand,
nortar, and debris fromthe surface. All surfaces shall be thoroughly

noi stened with water. Curing conpound shall be applied to slab surfaces as
soon as the bl eeding water has di sappeared, with the tops of joints being
tenporarily sealed to prevent entry of the conpound and to prevent noisture
| oss during the curing period. The curing conpound shall be applied in a

t wo- coat continuous operation by approved notorized power-spraying

equi pnment operating at a mnimum pressure of 75 psi, at a uni form coverage
of not nore than 400 square feet per gallon for each coat, and the second
coat shall be applied perpendicular to the first coat. Concrete surfaces
whi ch have been subjected to rainfall within 3 hours after curing conpound
has been applied shall be resprayed by the method and at the coverage
specified. Surfaces on which clear conpound is used shall be shaded from
direct rays of the sun for the first 3 days. Surfaces coated with curing
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conpound shall be kept free of foot and vehicular traffic, and from ot her
sources of abrasion and contam nation during the curing period.

3.15.4 OQnmtted
3.15.5 Pondi ng or | mersion

Concrete shall be continually inmersed throughout the curing period. Water
shall not be nmore than 20 degrees F |l ess than the tenperature of the
concrete.

3.15.6 Col d Weather Curing and Protection

When the daily anbient |low tenperature is | ess than 32 degrees F the
tenperature of the concrete shall be maintained above 40 degrees F for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 25 degrees F as deternined by suitable
tenperature neasuring devices furnished by the Contractor, as required, and
installed adjacent to the concrete surface and 2 inches inside the surface
of the concrete. The installation of the thernoneters shall be nade by the
Contractor as directed.

3.16 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, columm base plates, bearing plates for
beans and simlar structural nmenbers, and machi nery and equi pnent base

pl ates shall be set to the proper line and el evation nonshrink grout. The
t hi ckness of the nortar or grout shall be approximately 1/24 the w dth of
the plate, but not less than 3/4 inch. Concrete and netal surfaces in
contact with grout shall be clean and free of oil and grease, and concrete
surfaces in contact with grout shall be danp and free of |aitance when
grout is placed.

3.16.1 Ontted
3.16.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed naterial requiring only the addition
of water. Water content shall be the minimumthat will provide a flowable
m xture and conpletely fill the space to be grouted wi thout segregation

bl eedi ng, or reduction of strength.

3.16.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl acing shall be in conformance with the nmaterial nmanufacturer's
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to allow continuous

pl acenent of freshly m xed grout. Gout not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
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conpletely retaining the grout on all sides and on top and shall be renpved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other means to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. G out shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual ly small, placenment shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 65 to 85 degrees F until after setting.

3.16.2.2 Treat ment of Exposed Surfaces

Exposed surfaces shall have a snpoth-dense finish and be | eft untreated.
Curing shall conply with paragraph CURI NG AND PROTECTI ON

3. 17 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. Wen, in the opinion
of the Contracting Officer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Governnment from
sanpl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and at | east once per 7
days thereafter for conformance with ASTM C 1077.

3.17. 1 Grading and Corrective Action
3.17.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken may be sel ected by
the Contractor as the nobst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the ampunt passing on any sieve is outside the
specification limts, the fine aggregate shall be inmredi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i mediately reported to the Contracting O ficer, concreting shall be

st opped, and inmedi ate steps taken to correct the grading.

3.17. 1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,

there shall be a sieve analysis in accordance with ASTM C 136 for each size

of coarse aggregate. The |ocation at which sanples are taken may be

sel ected by the Contractor as the nobst advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate

to the mxer within specification limts. A test record of sanples of

aggregate taken at the sane locations shall show the results of the current
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test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anpbunt passing
any sieve is outside the specification limts, the coarse aggregate shal

be i mediately resanpled and retested. |f the second sanmple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.17.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer.

3.17.3 Scal es, Batchi ng and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal | al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required wei ght, recorded
wei ght, and the actual weight batched. At the sane tinme, the Contractor
shal |l test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi at el y.

3.17. 4 Bat ch- Pl ant Control

The neasurenent of concrete nmaterials including cenentitious naterials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anobunt of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The ampunt of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cement used, type and source of pozzolan or slag used, anbunt and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic yard, ampbunt of water as free npisture in each size
of aggregate, and the batch aggregate and water wei ghts per cubic yard for
each class of concrete batched during each day's plant operation

3.17.5 Concrete M xture
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a.

Air Content Testing. Air content tests shall be nade when test
specinens are fabricated. |In addition, at |least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete mxture produced during each 8-hour period of
concrete production. Additional tests shall be made when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for nornal wei ght concrete and ASTM C
173 for |ightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Governnent and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. When a single test result
reaches either the upper or lower action |limt, a second test
shal |l inmmedi ately be nade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be

pl otted on a separate control chart for each mixture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainnent. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content nay be taken at the

m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. |If
the Contractor's materials or transportati on nethods cause air
content | oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the air content at the m xer controlled
as directed.

Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shal |l inmmedi ately be nmade in the anount of air-entraining
adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nmade to verify the result of the adjustnent.
Whenever a point on the secondary control chart for range reaches
the warning linmt, the admi xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmediately be halted
until the air content is under control. Additional air content
tests shall be nade when concreting is restarted.

Slunp Testing. In addition to slunp tests which shall be nade
when test specinens are fabricated, at |least four slunp tests
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shal | be nmade on randomy sel ected batches in accordance with ASTM
C 143 for each separate concrete m xture produced during each
8-hour or less period of concrete production each day. Al so,
additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Gover nnent
inspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shal | be subnitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wien a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal

i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renedial action. Linits shall be set
on separate control charts for slunp for each type of m xture.

The upper warning linmt shall be set at 1/2 inch bel ow the maxi num
al | owabl e sl unp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt line and | ower action
limt line shall be set at the nmaxi num and m ni num al | owabl e

sl unps, respectively, as specified in the sane paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 2 inches. Sanples for slunp shall be
taken at the mixer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunp. If the Contractor's materials or transportation nethods
cause slunp | oss between the m xer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting Oficer, and the slunp at the mixer controlled as

di rect ed.

d. Slunmp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning linmt, an adjustnent shal
i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the naxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. When a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnents have been made. |mediately
after each adjustnent, another test shall be nmade to verify the
correctness of the adjustnent. Whenever two consecutive
i ndi vidual slunp tests, nade during a period when there was no
adj ust nent of batch wei ghts, produce a point on the control chart
for range at or above the upper action linmt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control
Addi tional slunp tests shall be nade as directed.

e. Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinmens are fabricated. Measurenent
shal |l be in accordance with ASTM C 1064/ C 1064M The tenperature
shal | be reported along with the conpressive strength data.
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f. Strength Specinmens. At |least one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete m xture placed during the day for each 500
cubic yards or portion thereof of that concrete m xture placed
each day. Additional sets of test specinens shall be nade, as
directed by the Contracting O ficer, when the nixture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting O ficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased manner. A set of test
speci nens for concrete with a 28-day specified strength per
par agraph Strength Requirenents in PART 1 shall consist of four
specinens, two to be tested at 7 days and two at 28 days. A set
of test specinens for concrete with a 90-day strength per the sane
par agraph shall consist of six specinens, two tested at 7 days,
two at 28 days, and two at 90 days. Test specinens shall be
nol ded and cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 39 for test cylinders and ASTM C 78 for
test beans. Results of all strength tests shall be reported
iMmediately to the Contracting Oficer. Quality control charts
shal | be kept for individual strength "tests", ("test" as defined
i n paragraph Strength Requirenments in PART 1) noving average of
last 3 "tests" for strength, and noving average for range for the
last 3 "tests" for each mixture. The charts shall be simlar to
those found in ACI 214.3R

3.17.6 I nspection Before Pl acing

Foundati ons, construction joints, forns, and enbedded itens shall be

i nspected by the Contractor in sufficient tine prior to each concrete
pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.17. 7 Pl aci ng

The placing foreman shall supervise placing operations, shall determn ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recording concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, time of
pl acenent, volune placed, and method of placenent. The placing forenan
shall not permt batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |f any batch of concrete fails to
neet the tenperature requirenents, inmedi ate steps shall be taken to

i mprove tenperature controls.

3.17.8 Vi brators

The frequency and anplitude of each vibrator shall be determned in
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accordance with COE CRD-C 521 prior to initial use and at |east once a
nont h when concrete is being placed. Additional tests shall be made as
directed when a vi brator does not appear to be adequately consolidating the
concrete. The frequency shall be deternmned while the vibrator is
operating in concrete with the tachonmeter being held against the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
wi thdrawn fromthe concrete. The anplitude shall be determ ned with the
head vibrating in air. Two neasurenments shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The nake, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
neeting the requirenents of paragraph Consolidation, shall be inmediately
renoved from service and repaired or replaced.

3.17.9 Curing I nspection

a. Mist Curing Inspections. At |least once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shal |l be nade of all areas subject to noist curing. The surface
noi sture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, immediate corrective action
shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conpound used by
measur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square feet per
gallon, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be made of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the laps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. Wien a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
closed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.17.10 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
shal |l be nade of all areas subject to col d-weather protection. Any
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deficiencies shall be noted, corrected, and reported.
3.17.11 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 75,000 cubic yards of concrete placed, whichever results in
the shortest tine interval, uniformty of concrete mxing shall be
determi ned in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be determ ned in accordance with ASTM C 94.
The truck mxers shall be selected randomy for testing. Wen
satisfactory performance is found in one truck m xer, the
performance of m xers of substantially the sane design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformity Corrective Action. Wen a mixer fails to neet
m xer uniformty requirenents, either the mxing tine shall be
i ncreased, batching sequence changed, batch size reduced, or
adjustnents shall be nade to the nixer until conpliance is
achi eved.

3.17.12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures imediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examine all contractor quality control records.

-- End of Section --
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UFGS- 03410N ( March 2000)
SECTI ON 03410

PLANT- PRECAST STRUCTURAL CONCRETE
03/ 00

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO SSHB- | - 14 H ghway Bri dges-Division |-Section 14:
Beari ngs
ACl | NTERNATI ONAL ( ACI)
ACl 304R (1989) Measuring, Mxing, Transporting,
and Pl acing Concrete
ACl 305R (1991) Hot Weat her Concreting
ACl 306.1 (1990) Cold Weat her Concreting
ACl 309R (1996) Consolidation of Concrete
ACl 318/ 318M (1995) Building Code Requirenents for

Structural Concrete

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 27/ A 27M (1995) Steel Castings, Carbon, for Ceneral
Appli cation

ASTM A 36/ A 36M (1996) Carbon Structural Steel

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 123/ A 123M (1997; Rev. A) Zinc (Hot-Di p Gal vani zed)

Coatings on Iron and Steel Products

ASTM A 153/ A 153M (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenment
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ASTM A 325 (1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ni mum Tensile
Strength

ASTM A 497 (1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

ASTM A 563 (1996) Carbon and Alloy Steel Nuts

ASTM A 615/ A 615M (1996; Rev. A) Deforned and Pl ain

Billet-Steel Bars for Concrete
Rei nf or cenent

ASTM A 616/ A 616M (1996; Rev. A) Rail-Steel Deforned and
Plain Bars for Concrete Reinforcenent

ASTM A 617/ A 617M (1996; Rev. A) Axle-Steel Deforned and
Plain Bars for Concrete Reinforcenent

ASTM A 780 (1993; Rev. A) Repair of Danmmged and
Uncoated Areas of Hot-Di p Gal vani zed
Coat i ngs

ASTM C 33 (1997) Concrete Aggregates

ASTM C 94 (1997) Ready-M xed Concrete

ASTM C 150 (1997) Portland Cenent

ASTM C 494 (1992) Chenical Adnixtures for Concrete

ASTM C 618 (1997) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

ASTM C 989 (1997) Gound Granul ated Bl ast - Furnace
Slag for Use in Concrete and Mrtars

ASTM C 1107 (1997) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

ASTM F 436 (1993) Hardened Steel Washers
AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforci ng Steel

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

PClI MNL-116 (1985) Quality Control for Plants and
Producti on of Precast Prestressed Concrete
Pr oduct s
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1.

PClI MNL-120 (1992) Design Handbook - Precast and
Prestressed Concrete

2 PRECAST MEMBERS

The work includes the provision of precast non-prestressed concrete herein
referred to as precast nenmbers . Precast nenbers shall be the product of a
manuf acturer specializing in the production of precast concrete nmenbers. In
the ACI publications, the advisory provisions shall be considered to be
mandat ory, as though the word "shall" has been substituted for "shoul d"
wherever it appears; reference to the "Building Oficial," the "Structural
Engi neer" and the "Architect/Engi neer" shall be interpreted to nean the
Contracting O ficer.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Drawi ngs of precast nenbers; G AE
SD- 03 Product Data
Anchorage and lifting inserts and devices
Beari ng pads
SD- 05 Design Data
Precast concrete nenbers design cal cul ations; G AE
Concrete m x design
SD- 06 Test Reports
Contractor-furni shed m x design
Submit copies of test reports showing that the mx has been
successfully tested to produce concrete with the properties
specified and will be suitable for the job conditions. Obtain
approval before concrete placenent.
SD-07 Certificates
Fabri cation
Submit quality control procedures established in accordance with

PCI M\L-116 by the precast nmanufacturer.
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SD-11 C oseout Submittals
Concrete batch ticket information
1.4 QUALI TY CONTRCL
1.4.1 Precast Concrete Menber Design

ACl 318/ 318M and the PClI M\L-120. Design precast nenbers (including
connections) for the design |oad conditions and spans indicated, and for
addi ti onal | oads inposed by openings and supports of the work of other
trades. Design precast nenbers for handling wi thout cracking in accordance
with the PCI M\L-120.

1.4.2 PCl Quality Certifications

PCI MNL-116. At the precast manufacturer's option, in lieu of core
sanpl es, ACI 318/318M full scale load tests may be perforned. Performon
randomy sel ected nenbers, as directed by the Contracting Oficer

1.4.2.1 Product Quality Control

PCI MNL-116 for PCl enrolled plants. Where panels are nanufactured by
specialists in plants not currently enrolled in the PCl "Quality Control
Program " provide a product quality control systemin accordance with PCl
MNL- 116 and perform concrete and aggregate quality control testing using an
approved, independent comercial testing |aboratory. Submt test results
to the Contracting Oficer

1.4.2.2 Product Quality Control

Plants shall be certified by the PCl Plant Certification Program for
Cat egory Cl work.

1.5 DELI VERY AND STORAGE

Lift and support precast nenbers at the lifting and supporting points

i ndi cated on the shop drawi ngs. Store precast nenbers off the ground.
Separate stacked precast nenbers by battens across the full wi dth of each
bearing point. Protect fromweather, marring, danage, and overl oad.

1.6 FACTORY | NSPECTI ON
At the option of the Contracting O ficer, precast units may be inspected by
the Contracting Officer prior to being transported to the job site. The
Contractor shall give notice 14 days prior to the time the units will be
avai l abl e for plant inspection. Neither the exercise nor waiver of

i nspection at the plant will affect the Governnment's right to enforce
contractual provisions after units are transported or erected.

1.7 QUALI TY ASSURANCE

1.7.1 Drawi ng I nformation
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Submit drawi ngs indicating conplete information for the fabrication
handl i ng, and erection of the precast nmenber. Draw ngs shall not be
reproductions of contract drawi ngs. Design calculations and draw ngs of
precast menbers (including connections) shall be prepared and seal ed by a
regi stered professional engineer, and submtted for approval prior to
fabrication. The drawi ngs shall indicate, as a mnimm the follow ng
i nformation:

a. Marking of menbers for erection

b. Connections for work of other trades

c. Connections between nenbers, and connecti ons between nenbers and
ot her construction

d. Location and size of openings
e. Headers for openings

f. Joints between nenbers, and joints between nenbers and ot her
construction

g. Reinforcing details

h. WMaterial properties of steel and concrete used
i. VLifting and erection inserts

j. Dinmensions and surface finishes of each nenber
k. FErection sequence and handling requirenents

I. Al loads used in design (such as live, dead, handling, and
erection)

m  Braci ng/shoring required

1.7.2 Desi gn Cal cul ations
Submit calculations reflecting design conformng to requirenents of
par agraph entitled "Precast Concrete Menber Design." Design calculations
and drawi ngs of precast menbers (including connections) shall be prepared
and seal ed by a registered professional engineer, and subnitted for
approval prior to fabrication.

1.7.3 Concrete M x Design
Thirty days mninmumprior to concrete placenent, submit a mx design for
each strength and type of concrete. Include a conplete list of nmaterials
i ncludi ng type; brand; source and amount of cenent, pozzol an, and
adm xtures; and applicable reference specifications.

1.7.4 Certificates: Record Requirenent
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ASTM C 94. Submit mandatory batch ticket infornmation for each | oad of
ready- m xed concrete.

PART 2 PRODUCTS

2.1 CONTRACTOR- FURNI SHED M X DESI GN
ACl 318/ 318M The m ni mum conpressive strength of concrete at 28 days
shal | be 4000 psi, unless otherw se indicated. Add air-entraining
adm xtures at the m xer to produce between 4 and 6 percent air by vol une.

2.2 MATERI ALS

2.2.1 Cement
ASTM C 150, Type II. The pozzolan/fly ash content shall not exceed 25
percent by weight of the total cenentitious naterial. For exposed
concrete, use one manufacturer for each type of cenent, ground slag, fly
ash, and pozzol an.

2.2.1.1 Fl'y Ash and Pozzol an

ASTM C 618, Type F, except that the maxi num all owabl e | oss on ignition
shal |l be 6 percent.

2.2.1.2 Ground Iron Bl ast-Furnace Sl ag
ASTM C 989, Grade 100 or 120.

2.2.2 \\at er
Water shall be fresh, clean, and potable.

2.2.3 Aggr egat es

2.2.3.1 Aggregates Sel ection
ASTM C 33, Size 57, except as nodified herein. Obtain aggregates for
exposed concrete surfaces fromone source. Aggregates shall not contain any
subst ance which may be deleteriously reactive with the alkalies in the
cement .

2.2.4 Gout

2.2.4.1 Nonshrink G out
ASTM C 1107.

2.2.4.2 Cenentitious G out
Shall be a mxture of portland cenent, sand, and water. Proportion one

part cenent to approximately 2.5 parts sand, with the anount of water based
on placenent nethod.
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2.2.5 Admi xtures

2.2.5.1 Ontted

2.2.5.2 Accel erating
ASTM C 494, Type C or E.

2.2.5.3 Wat er Reduci ng
ASTM C 494, Type A, E, or

2.2.6 Rei nf or cement

2.2.6.1 Rei nforcing Bars

ASTM A 615/ A 615M G ade 60; ASTM A 617/ A 617M Grade 60;

616M G ade 60.

2.2.6.2 Wel ded Wre Fabric

ASTM A 185 or ASTM A 497.

2.2.7 Met al Accessori es

Provi de ASTM A 123/ A 123M or ASTM A 153/ A 153M gal vani zed.

2.2.7.1 I nserts
ASTM A 47, G ade 32510 or
2.2.7.2 Structural Steel
ASTM A 36/ A 36M
2.2.7.3 Bolts
ASTM A 325.
2.2.7.4 Nut s
ASTM A 563.
2.2.7.5 \Washers
ASTM F 436
2.2.8 Beari ng Pads

2.2.8.1 El ast oneri c

35018,

F.

AASHTO SSHB-| - 14, for plain neoprene bearings.
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2.

3 FABRI CATI ON

PCI MNL-116 unl ess specified otherw se.

.3.1 For ns

Brace forms to prevent deformation. Forns shall produce a snooth, dense
surface. Chanfer exposed edges of colums and beans 3/4 inch, unless
ot herwi se indicated. Provide threaded or snap-off type formties.

.3.2 Rei nf or cenent Pl acenent

ACl 318/ 318M for placenment and splicing. Reinforcenment may be preassenbl ed
before placenent in forns. Provide exposed connecting bars, or other
approved connection nethods, between precast and cast-in-place
construction. Renbve any excess nortar that adheres to the exposed
connecti ons.

.3.3 Concrete

.3.3.1 Concrete M xi ng

ASTM C 94. M xing operations shall produce batch-to-batch uniformty of
strength, consistency, and appearance.

.3.3.2 Concrete Pl acing

ACl 304R, ACI 305R for hot weather concreting, AClI 306.1 for cold weather
concreting, and ACI 309R, unless otherw se specified.

.3.3.3 Concrete Curing

Conmence curing immediately following the initial set and conpletion of
surface finishing. Provide curing procedures to keep the tenperature of
the concrete between 50 and 190 degrees F. Wen accelerated curing is

used, apply heat at controlled rate and uniformy along the casting beds.
Moni tor tenperatures at various points in a product line in different casts.

.3.4 Sur face Finish

Repairs located in a bearing area shall be approved by the Contracting
Oficer prior to repairs. Precast nenbers containing hairline cracks which
are visible and are less than 0.02 inches in width, nmay be accepted, except
that cracks larger than 0.005 inches in width for surfaces exposed to the
weat her shall be repaired. Precast nenbers which contain cracks greater
than 0.02 inches in width shall be approved by the Contracting Oficer
prior to being repaired. Any precast nmenber that is structurally inpaired
or contai ns honeyconbed section deep enough to expose reinforcing shall be
rej ected.

.3.4.1 Unf or med Surfaces

Provide a floated finish.
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2.3.4.2 For ned Surfaces

PCl M\L-116 (Appendix A - Commentary), Chapter 3, for grades of surface
fini shes.

a. Unexposed Surfaces: Provide a standard grade surface finish

b. Exposed Surfaces: Provide a standard grade surface finish. The
conbi ned area of acceptable defective areas shall not exceed 0.2
percent of the exposed to view surface area, and the patches shal
be indi stinguishable fromthe surroundi ng surfaces when dry.

PART 3 EXECUTI ON
3.1 SURFACE REPAI R

Prior to erection, and again after installation, precast nenbers shall be
checked for damage, such as cracking, spalling, and honeyconbing. As
directed by the Contracting O ficer, precast nmenbers that do not neet the
surface finish requirenents specified in Part 2 in paragraph entitled
"Surface Finish" shall be repaired, or renpbved and replaced with new
precast nenbers.

3.2 ERECTI ON

Precast nenbers shall be erected after the concrete has attained the
speci fied conpressive strength, unless otherw se approved by the precast
manufacturer. FErect in accordance with the approved shop draw ngs. PCl
MNL- 116 and PCI MNL-120 (Chapter 8), for tolerances. Brace precast
menbers, unl ess design cal culations subnitted with the shop draw ngs

i ndicate bracing is not required. Follow the manufacturer's
recomendati ons for maxi num construction | oads. Place precast nenbers

| evel , plunb, square, and true within tolerances. Align nenber ends.

3.3 BEARI NG SURFACES

Shall be flat, free of irregularities, and properly sized. Size bearing
surfaces to provide for the indicated cl earances between the precast nenber
and adj acent precast nenbers or adjoining field placed surfaces. Correct
bearing surface irregularities with nonshrink grout. Provide bearing pads
where indicated or required. Do not use hardboard bearing pads in exterior
| ocations. Place precast nenbers at right angles to the bearing surface,
unl ess indicated otherw se, and draw up tight wi thout forcing or

di stortion, with sides plunb.

3.4  ANCHORAGE
Provi de anchorage for fastening work in place. Conceal fasteners where
practicable. Make threaded connections up tight and nick threads to
prevent | oosening.

3.5 VELDI NG

AWS D1.4 for welding connections and reinforcing splices. Protect the
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concrete and other reinforcing fromheat during welding. Wld continuously
along the entire area of contact. Gind snmooth visible welds in the
finished installation. WIding of epoxy-coated reinforcing is not all owed.

3.6 OPENI NGS

Hol es or cuts requiring reinforcing to be cut, which are not indicated on
t he approved shop drawi ng, shall only be nade with the approval of the
Contracting O ficer and the precast manufacturer. Drill holes less than 12
inches in dianmeter with a dianond tipped core drill.

3.7 GALVAN ZI NG REPAI R
Repai r damage to gal vani zed coatings using ASTM A 780 zinc rich paint for
gal vani zed surfaces damaged by handling, transporting, cutting, welding,
bolting, or acid washing. Do not heat surfaces to which repair paint has
been appli ed.
3.8  GROUTI NG
Clean and fill indicated keyways between precast nenbers, and other
i ndi cated areas, solidly with nonshrink grout or cementitious grout.
Provi de reinforcing where indicated. Renpbve excess grout before hardening.
3.9 SEALANTS
Provide as indicated and as specified in Section 07900 JO NT SEALI NG

-- End of Section --
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PART 1

1.

GENERAL

1 REFERENCES

UFGS- 04200A (June 2001)

SECTI ON 04200

MASONRY
06/ 01

The publications listed below forma part of this specification to the

ext ent

ref er enced.

desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl SP- 66

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

The publications are referred to in the text by basic

(1994) AClI Detailing Manual

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

82

153/ A 153M

615/ A 615M

90

91

140

270

476

494/ C 494M

578

641

780

(1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

(2000) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(2000) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

(2000) Loadbearing Concrete Masonry Units
(1999) Masonry Cenent

(1999b) Sanpling and Testing Concrete
Masonry Units

(2000) Mortar for Unit Masonry
(1999) G out for Masonry
(1999a) Chenical Adnmi xtures for Concrete

(1995) Rigid, Cellular Polystyrene Thernal
I nsul ati on

(1982; R 1998el) Staining Materials in
Li ght wei ght Concrete Aggregates

(2000) Preconstruction and Construction
Eval uation of Mortars for Plain and

SECTI ON 04200 Page 4

DACA21- 01- R- 0060



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

Rei nforced Unit Masonry
ASTM C 1019 (2000) Sanpling and Testing G out

ASTM C 1072 (2000) Measurenent of Masonry Fl exural
Bond Strength

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ation Board

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Masonry Work; G RE

Drawi ngs i ncludi ng plans, elevations, and details of wall
reinforcenment; details of reinforcing bars at corners and wall
i ntersections; offsets; tops, bottonms, and ends of walls; contro
and expansion joints; and wall openings. Bar splice |ocations
shal |l be shown. Bent bars shall be identified on a bending
di agram and shall be referenced and | ocated on the drawi ngs. Wl
di mensi ons, bar clearances, and wall|l openings greater than one
masonry unit in area shall be shown. No approval will be given to
the shop drawings until the Contractor certifies that all
openi ngs, including those for nechanical and electrical service,
are shown. If, during construction, additional masonry openi ngs
are required, the approved shop drawi ngs shall be resubnitted with
t he additional openings shown along with the proposed changes.
Location of these additional openings shall be clearly
highlighted. The mninmumscale for wall elevations shall be 1/4
inch per foot. Reinforcenent bending details shall conformto the
requi renents of AClI SP-66.

SD- 03 Product Data
Col d Weat her Installation
Col d weat her construction procedures.
SD- 04 Sanpl es
Architectural Concrete Masonry Units (CMJ)
Col or sanples of three stretcher units and one unit for each
type of special shape. Units shall show the full range of color

and texture. Sanples shall be visually matched to existing before
subnittal.
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1.

1.

SD- 06 Test Reports

Field Testing of Mrtar
Field Testing of Gout
Masonry Cement
Fire-rated CMJ

Test reports froman approved i ndependent |aboratory. Test
reports on a previously tested naterial shall be certified as the
sanme as that proposed for use in this project.

SD-07 Certificates

Concrete Masonry Units (CMJ)
Anchors, Ties, and Bar Positioners
Expansi on-Joint Materials

Joi nt Rei nf orcenent

Rei nforcing Steel Bars and Rods
Masonry Cement

Mortar Col oring

I nsul ati on

Precast Concrete Itens

Mortar Adm xtures

Grout Adm xtures

Certificates of conpliance stating that the naterials neet the
speci fied requirenents.

I nsul ation
Certificate attesting that the pol yurethane or polyisocyanurate
i nsul ation furnished for the project contains recovered naterial,
and showi ng an estimted percent of such recovered naterial.
3 OM TTED
4 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contam nating naterial.

4.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement
weat her. Prefabricated lintels shall be marked on top sides to show either
the Iintel schedul e nunber or the nunber and size of top and bottom bars.

.4.2 Rei nforcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenent shall
be stored above the ground. Steel reinforcing bars and uncoated ties shall
be free of |loose m |l scale and rust.
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1

4.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and other packaged materials shall be delivered in unopened
containers, plainly narked and | abel ed with manufacturers' nanes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenent shall be handled in a nanner
that will prevent the inclusion of foreign naterials and danage by water or
danpness. Sand and aggregates shall be stored in a manner to prevent
contam nati on or segregation

PART 2 PRODUCTS

2.

N

1 GENERAL REQUI REMENTS

The source of naterials which will affect the appearance of the finished
wor k shall not be changed after the work has started except with
Contracting O ficer's approval.

.2  OMTTED
.3  OMTTED
.4 CONCRETE MASONRY UNI TS (CMJ)

Hol | ow and solid concrete nasonry units shall conformto ASTM C 90. Cenent
shall have a |l ow al kali content and be of one brand.

.4.1 Aggr egat es

Li ght wei ght aggregates and bl ends of |ightweight and heavier aggregates in
proportions used in producing the units, shall conply with the follow ng
requi renents when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification

. 4.2 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janb, header
lintel, and bond beam units and speci al shapes and sizes to conplete the
work as indicated.Units used in exposed masonry surfaces in any one

buil ding shall have a uniformfine to mediumtexture and a uniform col or

.4.2.1 Architectural Units

Units shall have patterned face shell. Face shell pattern shall be split
ri bbed and split face as indicated and shall visually match the existing
units of the sane type. Units shall be integrally colored during

manuf acture. Color shall be tan or buff, matching existing adjacent
masonry units. Patterned face shell shall be properly aligned in the
conpl eted wal | .

.4.2.2 Ontted
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2.

NN

4.3 Fire-Rated CMJ

Concrete masonry units used in fire-rated construction shown on the

drawi ngs shall be of m ninum equival ent thickness for the fire rating

i ndi cated and the correspondi ng type of aggregates indicated in TABLE I
Units containing nore than one of the aggregates listed in TABLE | will be
rated on the aggregate requiring the greater m ninum equival ent thickness
to produce the required fire rating.

TABLE |
FI RE- RATED CONCRETE MASONRY UNI TS
See note (a) bel ow

M ni mum equi val ent thi ckness
inches for fire rating of:

Aggregate Type 4 hours 3 hours 2 hours
Pumi ce 4.7 4.0 3.0
Expanded sl ag 5.0 4.2 3.3
Expanded cl ay, shal e, 5.7 4.8 3.7
or slate

Li nestone, scoria, cinders 5.9 5.0 4.0

or unexpanded sl ag
Cal car eous gravel 6.2 5.3 4.2
Siliceous gravel 6.7 5.7 4.5

(a) M ni mum equi val ent thickness shall equal net volune as determ ned
in conformance with ASTM C 140 divided by the product of the
actual length and height of the face shell of the unit in inches.
Where walls are to receive plaster or be faced with brick, or
otherwi se forman assenbly; the thickness of plaster or brick or
other material in the assenbly will be included in determning the
equi val ent thickness.

.5 OM TTED
6 OM TTED
.7 OM TTED
. 8 PRECAST CONCRETE | TEMS

Lintels, splashbl ocks and door sills shall be factory-nmade units froma
pl ant regularly engaged in produci ng precast concrete units. Unless

ot herwi se indicated, concrete shall be 4,000 psi mnimmconformng to
Section 03300 CAST-I| N PLACE STRUCTURAL CONCRETE using 1/2 inch to No. 4
nom nal -si ze coarse aggregate, and mninumrei nforcenent shall be the

SECTI ON 04200 Page 8



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

reinforcement required for handling of the units. Cearance of 3/4 inch
shal | be nmaintai ned between reinforcenent and faces of units. Unless
precast-concrete itens have been subjected during manufacture to

saturat ed-steam pressure of at least 120 psi for at least 5 hours, the
itens, after casting, shall be either danp-cured for 24 hours or

steam cured and shall then be aged under cover for 28 days or |onger
Cast-concrete nenbers wei ghing over 80 pounds shall have built-in | oops of
gal vani zed wire or other approved provisions for lifting and anchori ng.
Units shall have beds and joints at right angles to the face, with sharp
true arises and shall be cast with drip grooves on the underside where
units overhang walls. Exposed-to-view surfaces shall be free of surface
voi ds, spalls, cracks, and chi pped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and color. Unl ess otherwi se
specified, units shall have a smooth dense finish. Prior to use, each item
shall be wetted and i nspected for crazing. |Itenms show ng evi dence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected.

2.8.1 Lintel s

Precast lintels, unless otherwi se shown, shall be of a thickness equal to
the wall and reinforced with two No. 4 bars for the full length. Top of
lintels shall be |labeled "TOP" or otherwi se identified and each linte
shall be clearly marked to show | ocation in the structure

2.8.2 Sills

Sills shall be cast with washes. Sills for w ndows having nullions shal
be cast in sections with head joints at mullions and a 1/4 inch all owance
for nortar joints. The ends of sills, except a 3/4 inch wide nmargin at
exposed surfaces, shall be roughened for bond. Treads of door sills shal
have rounded nosi ngs.

2.8.3 Spl ash Bl ocks

Spl ash bl ocks shall be as detailed. Reinforcenent shall be the
manuf acturer's standard.

2.9 OM TTED,
2.10 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cenment-line nortar proportions shall be 1 part
cenent, 1/2 part lime and 4-1/2 parts aggregate; when nasonry cenent ASTM C
91 is used the maximumair content shall be linited to 12 percent and
performance equal to cenent-lime nortar shall be verified. Verification of
masonry cenent performance shall be based on ASTM C 780 and ASTM C 1072.
Mortar for prefaced concrete masonry unit wainscots shall contain
aggregates with 100 percent passing the No. 8 sieve and 95 percent passing
the No. 16 sieve. Cenent shall have a |ow al kali content and be of one
brand. Aggregates shall be from one source.

2.10.1 Adni xt ures
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In cold weat her, a non-chloride based accel erating adm xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/C
494M Type C.

2.10.2 Col ori ng

Mortar coloring shall be added to the nmortar used for exposed masonry
surfaces to produce a uniformcolor nmatching the adjacent masonry units.
Mortar coloring shall not exceed 3 percent of the weight of cenent for
carbon black and ten percent of the weight of cenment for all other

pi gments. Mortar coloring shall be chenmically inert, of finely ground

I i meproof pignent, and furnished in accurately pre-neasured and packaged
units that can be added to a measured amount of cenent.

2.11 GROUT

Grout shall conformto ASTM C 476. G out slunmp shall be between 8 and 10
inches. Gout shall be used subject to the |imtations of Table IlI.
Proportions shall not be changed and nmaterials with different physical or
chem cal characteristics shall not be used in grout for the work unl ess
addi ti onal evidence is furnished that the grout neets the specified

requi renents.

2.11.1 Adni xt ures

In cold weat her, a non-chloride based accel erating adm xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/C
494M Type C.

2.11.2 Grout Barriers

Grout barriers for vertical cores shall consist of fine nesh wire,
fiberglass, or expanded netal.

2.12 ANCHCRS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated w thout drips or crinps and shall be
zinc-coated in accordance with ASTM A 153/ A 153M Cdass B-2. Steel wre
used for anchors and ties shall be fabricated fromsteel wire conformng to
ASTM A 82. Anchors and ties shall be sized to provide a mninum of 5/8 inch
nortar cover fromeither face.

2.12.1 Oritted

2.12.2 Wall Ties
Wal |l ties shall be rectangul ar-shaped or Z-shaped fabricated of 3/16 inch
di ameter zinc-coated steel wire. Rectangular wall ties shall be no |less
than 4 inches wide. Wall ties may al so be of a continuous type conform ng

to paragraph JO NT REI NFORCEMENT. Adjustable type wall ties, if approved
for use, shall consist of two essentially U shaped el enments fabricated of
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3/ 16 inch dianeter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maxi mumof 1/2 inch
eccentricity between each elenment of the tie. Play between pintle and eye
openi ng shall be not nore than 1/16 inch. The pintle and eye el enents
shall be formed so that both can be in the sane pl ane.

2.12.3 Dovet ail Anchors

Dovetail anchors shall be of the flexible wire type, 3/16 inch dianeter
zinc-coated steel wire, triangular shaped, and attached to a 12 gauge or
heavi er steel dovetail section. These anchors shall be used for anchorage
of veneer wythes or conposite-wall facings extending over the face of
concrete columms, beans, or walls. Cells within vertical planes of these
anchors shall be filled solid with grout for full height of walls or
partitions, or solid units may be used. Dovetail slots are specified in
Section 03300 CAST-I1 N PLACE STRUCTURAL CONCRETE

2.12. 4 Adj ust abl e Anchors

Adj ust abl e anchors shall be 3/16 inch dianmeter steel wre,

triangul ar-shaped. Anchors attached to steel shall be 5/16 inch dianeter
steel bars placed to provide 1/16 inch play between flexible anchors and
structural steel nenbers. Spacers shall be welded to rods and col ums.
Equi val ent wel ded-on steel anchor rods or shapes standard with the

fl exi bl e-anchor manufacturer may be furni shed when approved. Welds shal
be cl eaned and given one coat of zinc-rich touch up paint.

2.12.5 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during
the course of construction, shall be factory fabricated from9 gauge stee
wire or equivalent, and coated with a hot-di p gal vani zed finish. Not nore
than one wire shall cross the cell.

2.13 JOA NT REI NFORCEMENT

Joint reinforcenent shall be factory fabricated fromsteel wre conformng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
reinforcement used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153/ A 153M Cass B-2. Al wires shall be a mninumof 9 gauge.
Rei nf orcenment shall be | adder type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a m nimumof 5/8 inch cover
fromeither face. The distance between crosswi res shall not exceed 16
inches. Joint reinforcenment for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcenent shall be provided
with factory forned corners and intersections. |f approved for use, joint
rei nforcement nmay be furnished with adjustable wall tie features.

2.14 RElI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.
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2.15 OM TTED
2.16 EXPANSI ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to accombdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi bl e rod stock of polyethylene foam pol yurethane foam butyl
rubber foam or other flexible, nonabsorptive material as reconmended by
t he seal ant manufacturer. Seal ant shall conformto Section 07900JO NT
SEALI NG

2.17 | NSULATI ON
2.17.1 Ri gi d Board- Type | nsul ation

Ri gi d board-type insulation shall be extruded pol ystyrene, polyurethane, or
pol yi socyanurate. Polystyrene shall conformto ASTM C 578.

Pol yi socyanurate shall conformto ASTM C 1289, Type I, Class 1 or 2, faced
with alumnumfoil on both sides of the foam The insulation shall be a
standard product and shall be marked with not | ess than the manufacturer's
trademark or nane, the specification nunber, the perneance and R-val ues.

1.1 Ontted
2.17.1.2 Ontted

N
(=Y
~

2.17.1. 3 Recovered Materi al

The pol yur et hane or polyi socyanurate foam shall have a m ni nrum recovered
material content of 9 percent by weight of the core naterial

2.17.2 I nsul ati on Adhesi ve
I nsul ati on adhesive shall be specifically prepared to adhere the insulation
to the masonry and, where applicable, to the thru-wall flashing. The
adhesi ve shall not deleteriously affect the insulation, and shall have a
record of satisfactory and proven performance for the conditions under
whi ch to be used.

2.18 FLASH NG
Fl ashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.

2.19  VEEP HOLE VENTI LATORS
Weephol e ventilators shall be prefabricated alum numgrill type vents
designed to prevent insect entry with nmaximumair entry. Ventilators shal
be sized to match nodul ar construction with a standard 3/8 inch nortar
joint.

PART 3 EXECUTI ON

3.1 ENVI RONMVENTAL REQUI REMENTS

3.1.1 Hot Weat her Install ation
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The foll owi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nore than 99 degrees F in the shade and the
relative humdity is less than 50 percent. All masonry materials shall be

shaded fromdirect sunlight; nortar beds shall be spread no nore than 4 feet
ahead of masonry; masonry units shall be set within one mnute of

spreading nortar; and after erection, masonry shall be protected from
direct exposure to wind and sun for 48 hours.

3.1. 2 Col d Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenperature falls bel ow 40 degrees F, a witten statenent of proposed cold
weat her construction procedures shall be submitted for approval. The

foll owi ng precautions shall be taken during all cold weather erection

3.1.2.1 Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the nasonry
is dry to the touch. Sections of masonry deened frozen and danaged shal

be renpved before continuing construction of those sections.

a. Air Tenperature 40 to 32 Degrees F. Sand or mixing water shall be
heated to produce nortar tenperatures between 40 and 120 degrees F.

b. Air Tenperature 32 to 25 Degrees F. Sand and ni xi ng water shal
be heated to produce nortar tenperatures between 40 and 120
degrees F. Tenperature of nortar on boards shall be naintained
above freezing.

c. Air Tenperature 25 to 20 Degrees F. Sand and m xi ng wat er shal
be heated to provide nortar tenperatures between 40 and 120
degrees F. Tenperature of nortar on boards shall be naintained
above freezing. Sources of heat shall be used on both sides of
wal | s under construction. W ndbreaks shall be enpl oyed when w nd
is in excess of 15 nph.

d. Air Tenperature 20 Degrees F and below. Sand and mi xi ng water
shal | be heated to provide nortar tenperatures between 40 and 120
degrees F. Enclosure and auxiliary heat shall be provided to
mai ntain air tenperature above 32 degrees F. Tenperature of units
when laid shall not be |less than 20 degrees F.

3.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On
a. Mean daily air tenperature 40 to 32 degrees F. Masonry shall be
protected fromrain or snow for 24 hours by covering with

weat her-resi stive nenbrane.

b. Man daily air tenperature 32 to 25 degrees F. Masonry shall be
conpl etely covered with weather-resi stant nenbrane for 24 hours.

c. Mean Daily Air Tenperature 25 to 20 degrees F. Masonry shall be
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3.

conpletely covered with insulating blankets or equally protected
for 24 hours.

d. Mean Daily Tenperature 20 degrees F and Bel ow. Masonry
tenperature shall be maintained above 32 degrees F for 24 hours by
encl osure and suppl enentary heat, by electric heating bl ankets,
infrared heat |anps, or other approved nethods.

2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond, except that all exposed
architectural masonry units shall be laid in stacked bond pattern. Facing
courses shall be level with back-up courses, unless the use of adjustable
ties has been approved in which case the tol erances shall be plus or mnus
1/2 inch. Each unit shall be adjusted to its final position while nortar
is still soft and plastic. Units that have been disturbed after the nortar
has stiffened shall be renoved, cleaned, and relaid with fresh nortar. Air
spaces, cavities, chases, expansion joints, and spaces to be grouted shal
be kept free fromnortar and other debris. Units used in exposed nmasonry
surfaces shall be selected fromthose having the | east anpbunt of chi pped
edges or other inperfections detracting fromthe appearance of the finished
work. Vertical joints shall be kept plunb. Units being laid and surfaces
to receive units shall be free of water filmand frost. Solid units shal
be laid in a nonfurrowed full bed of nortar. Mrtar for veneer wythes
shal | be bevel ed and sl oped toward the center of the wthe fromthe cavity
side. Units shall be shoved into place so that the vertical joints are
tight. Vertical joints of brick and the vertical face shells of concrete
masonry units, except where indicated at control, expansion, and isolation

joints, shall be conpletely filled with nortar. Mrtar will be permtted
to protrude up to 1/2 inch into the space or cells to be grouted. Means
shal |l be provided to prevent nmortar fromdropping into the space below. In

doubl e wthe construction, the inner wthe nay be brought up not nore than
16 i nches ahead of the outer wthe. Collar joints shall be filled with
nortar or grout during the laying of the facing wthe, and filling shal

not lag the laying of the facing wthe by nore than 8 inches.

2.1 Surface Preparation

Sur faces upon which nasonry is placed shall be cleaned of |aitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at least 1/8 inch
Sandbl asting shall be used, if necessary, to renpove |laitance from pores and
to expose the aggregate.

.2.2 Forns and Shores

Fornms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nasonry and
sufficiently tight to prevent |eakage of nortar and grout. Supporting
fornms and shores shall not be renoved in | ess than 10 days.

. 2.3 Concrete Masonry Units

Units in piers, pilasters, columms, starting courses on footings, solid
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foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.

Q her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not | ess than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janb units shall be of the shapes and sizes
to conformwith wall units. Solid units nmay be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved. Double walls shall be stiffened at wall-nobunted pl unbing
fixtures by use of strap anchors, two above each fixture and two bel ow each
fixture, located to avoid pipe runs, and extending fromcenter to center of
the double wall. Walls and partitions shall be adequately reinforced for
support of wall-hung plunbing fixtures when chair carriers are not
speci fi ed.

3.2.4 Oritted
3.2.5 Tol erances
Masonry shall be laid plumb, true to line, with courses level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
noted otherw se. Except for walls constructed of prefaced concrete nasonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
unl ess ot herwi se noted):
TABLE ||
TOLERANCES

Variation fromthe plunb in the Iines
and surfaces of columms, walls and arises

In adj acent nmasonry units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/ 8 inch
In 40 feet or nore 1/2 inch
Variations fromthe plunb for external corners,

expansi on joints, and other conspicuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/2 inch
Variations fromthe level for exposed lintels,

sills, parapets, horizontal grooves, and other

conspi cuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/2 inch

Variation fromlevel for bed joints and top
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TOLERANCES
surfaces of bearing walls
In 10 feet 1/4 inch
In 40 feet or nore 1/ 2 inch
Variations fromhorizontal |ines
In 10 feet 1/4 inch
In 20 feet 3/8 inch
In 40 feet or nore 1/ 2 inch
Variations in cross sectional dinmensions of
colums and in thickness of walls
M nus 1/4 inch
Pl us 1/ 2 inch

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to acconmpdate the
wor k of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units nay be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the sanme surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be nmade carefully so that wal

pl ates, cover plates or escutcheons required by the installation wll

conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 12 inches wide for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used.

3.2.7 Jointing
Joints shall be tooled when the nortar is thunbprint hard. Horizonta
joints shall be tooled last. Joints shall be brushed to renove all |oose
and excess nmortar. Mrtar joints shall be finished as follows:

3.2.7.1 Fl ush Joints

Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be nade by cutting

off the nortar flush with the face of the wall. Joints in unparged nmasonry
wal | s bel ow grade shall be pointed tight. Flush joints for architectural
units, such as fluted units, shall conpletely fill both the head and bed
joints.

3.2.7.2 Tool ed Joints
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Joints in exposed exterior and interior masonry surfaces shall be tool ed
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is nade al ong the edges of
the unit. Tooling shall be perfornmed so that the nortar is conpressed and
the joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true nortar joint.

3.2.7.3 Door and W ndow Frane Joints

On the exposed interior side of exterior frames, joints between franes and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior frames, joints between franmes and abutting
masonry walls shall be raked to a depth of 3/8 inch

3.2.8 Joint Wdths
Joint widths shall be as follows:
3.2.8.1 Concrete Masonry Units

Concrete masonry units shall have 3/8 inch joints, except for prefaced
concrete masonry units.

3.2.9 Enbedded | tens

Spaces around built-in itens shall be filled with nmortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the nmasonry work
progresses. Anchors, ties and joint reinforcenent shall be fully enbedded
inthe nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

3.2.10 Unfi ni shed Work

Unfi ni shed work shall be stepped back for joining with new work. Toothing
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying
new wor K.

3.2.11 Masonry Wall Intersections

Each course shall be masonry bonded at corners and el sewhere as shown.
Masonry wal ls shall be anchored or tied together at corners and

i ntersections with bond beamreinforcenment and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.2.12 Partitions

Partitions shall be continuous fromfloor to underside of floor or roof
deck where shown. Openings in firewalls around joists or other structura
nmenbers shall be filled as indicated or approved. Where suspended ceilings
on both sides of partitions are indicated, the partitions other than those
shown to be continuous nmay be stopped approximately 4 i nches above the
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3.

Wwww

ceiling level. An isolation joint shall be placed in the intersection

bet ween partitions and structural or exterior walls as shown. Interior
partitions having 4 inch nominal thick units shall be tied to intersecting
partitions of 4 inch units, 5 inches into partitions of 6 inch units, and 7
inches into partitions of 8 inch or thicker units. Cells within vertica

pl ane of ties shall be filled solid with grout for full height of partition
or solid masonry units may be used. Interior partitions having masonry
wal I s over 4 inches thick shall be tied together with joint reinforcenent.
Partitions containing joint reinforcement shall be provided with
prefabricated pieces at corners and intersections or partitions.

.3 ANCHORED VENEER CONSTRUCTI ON

The inner and outer wythes shall be conpletely separated by a conti nuous

ai rspace as shown on the drawings. Both the inner and the outer wythes
shal |l be laid up together except when adjustable joint reinforcenent
assenblies are approved for use. Wen both wthes are not brought up

toget her, through-wall flashings shall be protected from danmage until they
are fully enclosed in the wall. The airspace between the wthes shall be
kept clear and free of nortar droppings by tenporary wood strips laid on
the wall ties and carefully lifted out before placing the next row of ties.
A coarse gravel or drainage material shall be placed behind the weep hol es
in the cavity to a mininumdepth of 4 inches of coarse aggregate or 10

i nches of drainage nmaterial to keep nortar droppings from pluggi ng the weep
hol es.

.4 VEEP HCOLES

Weep hol es shall be provided not nore than 24 inches on centers in nortar
joints of the exterior wythe above wall flashing, over foundations, bond
beans, and any other horizontal interruptions of the cavity. Woep holes
shal |l be constructed using weep hole ventilators. Oher approved nethods
may be used for providing weep holes. Woep holes shall be kept free of
nortar and ot her obstructions.

5 OM TTED
6 OM TTED
7 OM TTED
8 OM TTED
9 MORTAR

Mortar shall be mxed in a nechanically operated nortar mxer for at |east
3 mnutes, but not nmore than 5 m nutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately nmeasured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient anbunt to provide a workable
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of | oss of water through evaporation
shal |l be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mxing shall be discarded.

10 REI NFORCI NG STEEL

SECTI ON 04200 Page 18



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

Rei nf orcenment shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which m ght destroy or reduce its bond prior to
placing grout. Bars with kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless

ot herwi se indicated, vertical wall reinforcement shall extend to within 2

i nches of tops of walls.

3.10.1 Posi ti oning Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndicated on the drawings. A mninmumclearance of 1/2 inch shall be

mai nt ai ned between the bars and nmasonry units. M ni num cl earance between
paral |l el bars shall be one diameter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at internediate intervals of not nore than 192

di ameters of the reinforcenent. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.10.2 Splices

Bars shall be | apped a m ni num of 48 dianeters of the reinforcenent.
Wel ded or nechani cal connections shall devel op at | east 125 percent of the
specified yield strength of the reinforcenent.

3.11 JOA NT REI NFORCEMENT

Joint reinforcenent shall be installed at 16 inches on center or as

i ndi cated. Reinforcenent shall be |apped not |ess than 6 inches.
Prefabricated sections shall be installed at corners and wal
intersections. The longitudinal wires of joint reinforcenent shall be

pl aced to provide not less than 5/8 inch cover to either face of the unit.

3.12 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other
nmechani cal fixtures, voids at door and w ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openings. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded.
Sufficient tinme shall be allowed between grout lifts to preclude

di spl acenent or cracking of face shells of masonry units. |If blowouts,
flowouts, msalignment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

3.12.1 Vertical Grout Barriers for Fully Grouted VWalls

Grout barriers shall be provided not nore than 30 feet apart, or as
required, to limt the horizontal flow of grout for each pour
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3.12.2 Hori zontal Grout Barriers

Grout barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

3.12.3 Grout Hol es and d eanouts
3.12.3. 1 Grout Hol es

Grouting holes shall be provided in slabs, spandrel beans, and ot her

i n-pl ace overhead construction. Holes shall be |ocated over vertica
reinforcing bars or as required to facilitate grout fill in bond beans.
Addi ti onal openings spaced not nore than 16 inches on centers shall be
provi ded where grouting of all hollow unit masonry is indicated. Qpenings
shall not be less than 4 inches in diameter or 3 by 4 inches in horizontal
di mensi ons. Upon conpl etion of grouting operations, grouting hol es shal
be pl ugged and finished to match surroundi ng surfaces.

3.12.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout holes shall be provided at the bottom of every pour in cores
contai ning vertical reinforcenent when the height of the grout pour exceeds
5 feet. Were all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. deanout holes shall be provided at a naxi mum
spaci ng of 32 inches where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for nore than 4 hours. Ceanouts shall not be less than 3 by 4 inch
openings cut fromone face shell. Mnufacturer's standard cutout units nay
be used at the Contractor's option. C eanout holes shall not be closed
until masonry work, reinforcement, and final cleaning of the grout spaces
have been conpleted and i nspected. For walls which will be exposed to

vi ew, cl eanout holes shall be closed in an approved manner to match
surroundi ng nmasonry.

3.12. 4 Grouti ng Equi pnent
3.12. 4.1 G out Punps

Punpi ng t hrough al um numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contam nation. Upon conpletion of each day's punping
waste materials and debris shall be renoved fromthe equi pnent, and
di sposed of outside the masonry.

3.12. 4.2 Vi brators

Internal vibrators shall nmmintain a speed of not |ess than 5,000 inpul ses
per mnute when subnerged in the grout. At |east one spare vibrator shal
be mamintained at the site at all times. Vibrators shall be applied at
uniformy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limted to tine necessary to
produce satisfactory consolidation w thout causing segregation
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3.12.5 Grout Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danp weather. Grout shall not be placed in hollow unit masonry until
nortar joints have set for at |least 24 hours. Gout shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces w t hout segregation of the aggregates. Vibrators shall not be
inserted into lower pours that are in a sem-solidified state. The height
of grout pours and type of grout used shall be limted by the dinensions of
grout spaces as indicated in Table Ill. Lowlift grout nethods nay be used
on pours up to and including 5 feet in height. H gh-lift grout nethods
shal | be used on pours exceeding 5 feet in height.

3.12.5.1 Low Lift Method

Grout shall be placed at a rate that will not cause displacenent of the
masonry due to hydrostatic pressure of the grout. Mbrtar protruding nore
than 1/2 inch into the grout space shall be renpved before begi nning the
grouting operation. Gout pours 12 inches or less in height shall be
consol i dated by nechanical vibration or by puddling. G out pours over 12
i nches in height shall be consolidated by nmechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and

settl enent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem-solidified state. Lowlift grout shall be used subject
tothe limtations of Table II1

3.12.5.2 Hgh-Lift Method

Mortar droppings shall be cleaned fromthe bottomof the grout space and
fromreinforcing steel. Mortar protruding nore than 1/4 inch into the
grout space shall be renpbved by dislodging the projections with a rod or
stick as the work progresses. Reinforcing, bolts, and enbedded connections
shall be rigidly held in position before grouting is started. CMJ units
shall not be pre-wetted. Gout, fromthe mxer to the point of deposit in
t he grout space shall be placed as rapidly as practical by punping and

pl aci ng nmet hods which will prevent segregation of the m x and cause a
m ni mum of grout splatter on reinforcing and masonry surfaces not being
i medi ately encased in the grout lift. The individual lifts of grout shal

be linmted to 4 feet in height. The first lift of grout shall be placed to
a uniformheight within the pour section and vibrated thoroughly to fill

all voids. This first vibration shall follow imediately behind the
pouring of the grout using an approved nechanical vibrator. After a
waiting period sufficient to pernmit the grout to becone plastic, but before
it has taken any set, the succeeding |lift shall be poured and vibrated 12
to 18 inches into the preceding lift. |If the placing of the succeedi ng
lift is going to be del ayed beyond the period of workability of the
precedi ng, each lift shall be reconsolidated by reworking with a second

vi brator as soon as the grout has taken its settlenent shrinkage. The

wai ting, pouring, and reconsolidation steps shall be repeated until the top
of the pour is reached. The top |ift shall be reconsolidated after the
required waiting period. The high-lift grouting of any section of wal

SECTI ON 04200 Page 21



OPERATI ONS, MAI NTENANCE AND STORACE FACI LI TI ES DACA21- 01- R- 0060
SEYMOUR JOHNSON AFB, NC

bet ween vertical grout barriers shall be conpleted to the top of a pour in
one worki ng day unl ess a new series of cleanout holes is established and
the resulting horizontal construction joint cleaned. H gh-lift grout shall
be used subject to the limtations in Table I11I.
TABLE 111
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

M ni mum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)

Grout Pour

Hei ght Gr out Grouting Mul ti wyt he Hol | ow uni t

(feet) (4) Type Procedure Masonry (3) Masonry
1 Fi ne Low Lift 3/4 1-1/2 x 2
5 Fi ne Low Lift 2 2 x 3
8 Fi ne H gh Lift 2 2 x 3
12 Fi ne H gh Lift 2-1/2 2-1/2 x 3
24 Fi ne H gh Lift 3 3 x 3
1 Coar se Low Lift 1-1/2 1-1/2 x 3
5 Coar se Low Lift 2 2-1/2 x 3
8 Coar se H gh Lift 2 3 x 3
12 Coar se H gh Lift 2-1/2 3 x 3
24 Coar se H gh Lift 3 3 x 4

Not es:

(1) The actual grout space or cell dinension nust be larger than the
sum of the follow ng itens:
a) The required mni rum di nensions of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the dianeters of the horizontal
reinforcing bars within a cross section of the grout space or cell.

(2) The m ni num di nensions of the total clear areas shall be nmade up
of one or nore open areas, with at | east one area being 3/4 inch
or greater in wdth.

(3) For grouting spaces between nmasonry wyt hes.

(4) Where only cells of hollow nmasonry units containing reinforcenent
are grouted, the naxi num hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

3.13 BOND BEANS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. Gout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcenent shall be continuous, including
around corners, except through control joints or expansion joints, unless
ot herwi se indicated on the drawi ngs. Were splices are required for
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continuity, reinforcenent shall be | apped 48 bar dianmeters. A mninum
clearance of 1/2 inch shall be mmintai ned between reinforcenent and
interior faces of units.

.14 CONTRCL JO NTS

Control joints shall be provided as indicated and shall be constructed by
using nortar to fill the head joint in accordance with the details shown on
the drawings. The vertical nortar joint at control joint |ocations shal
be continuous, including through all bond beans. This shall be
acconplished by utilizing half blocks in alternating courses on each side
of the joint. The control joint key shall be interrupted in courses
contai ni ng conti nuous bond beamsteel. |In single wthe exterior nasonry
wal I's, the exterior control joints shall be raked to a depth of 3/4 inch
backer rod and seal ant shall be installed in accordance with Secti on 07900
JO NT SEALI NG  Exposed interior control joints shall be raked to a depth
of 1/4 inch. Concealed control joints shall be flush cut.

.15  VENEER EXPANSI ON JO NTS AND CONCRETE MASONRY VENEER JO NTS

Concrete masonry veneer joints shall be provided and constructed as shown
on the drawings. Joints shall be kept free of nortar and other debris.

.16 OM TTED
.17 LI NTELS

.17.1 Masonry Lintels

Masonry lintels shall be constructed with I[intel units filled solid with
grout in all courses and reinforced with a mninmumof two No. 4 bars in the
bottom course unl ess otherwi se indicated on the drawings. Linte

rei nforcement shall extend beyond each side of masonry opening 40 bar

di anmeters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 i nch above
the bottominside surface of the lintel unit.

.17.2 Precast Concrete and Steel Lintels

Precast concrete and steel lintels shall be as shown on the draw ngs.
Lintels shall be set in a full bed of nmortar with faces plunmb and true.
Steel and precast lintels shall have a mninmum bearing |length of 8 inches
unl ess ot herwi se indicated on the draw ngs.

.18 SILLS

Sills shall be set in a full bed of nortar with faces plunb and true.

.19 OM TTED
. 20 OM TTED

.21 PERI METER AND UNDER SLAB | NSULATI ON

Install perineter thernmal insulation where heated spaces are adjacent to
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exterior walls or slab edges in slab-on-grade or floating-slab construction
3.21.1 Manuf acturer's Instructions

Install, attach, tape edges, provide vapor retarder and other requirenents
such as protection against vermn, insects, danmage during construction as
reconmended in manufacturer's instructions.

3.21.2 I nsul ation on Vertical Surfaces
Install thernal insulation as indicated. Fasten insul ation wth adhesive.
3.21.3 Protection of I|nsulation

Protect insulation on vertical surfaces from danage during construction and
back filling by application of protection board or coating. Do not |eave
installed vertical insulation unprotected overnight.

3.22  SPLASH BLOCKS
Spl ash bl ocks shall be | ocated as shown.
3.23 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed or painted. Before

conpl etion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. |Imediately after grout work is conpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. WMsonry
surfaces shall not be cleaned, other than renoving excess surface nortar,
until nortar in joints has hardened. WMasonry surfaces shall be left clean
free of nmortar daubs, dirt, stain, and discoloration, including scum from
cl eani ng operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

3.23.1 Concrete Masonry Unit Surfaces
Exposed concrete masonry unit surfaces shall be dry-brushed at the end of
each day's work and after any required pointing, using stiff-fiber bristled
brushes.

3.24 BEARI NG PLATES
Bearing plates for beanms, joists, joist girders and simlar structura
nmenbers shall be set to the proper line and el evati on wi th danp-pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE

3.25 PROTECTI ON
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Facing materials shall be protected against staining. Top of walls shal

be covered w th nonstaining waterproof covering or nmenbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a m ninmumof 2 feet down on each side of the
wal | and shall be held securely in place.